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) BONDED Electronic Technician PROGRAM 


Customers have confidence in Ray- 
theon Bonded Dealers for two important 
reasons: (|!) they value the security of 
the Raytheon Bond and they ap- 
preciate the fairness and good sense of 
the Raytheon ‘‘Code of Ethics’’ to which 
these dealers adhere. And this con- 
fidence is reflected in more volume and 
profit for the Raytheon Bonded Dealer. 


If you can qualify for this exclusive 
business builder you'll find it will in- 
spire greater customer confidence in 
your shop and result in more profitable 
business for you. Ask your Raytheon 
Tube Distributor about it, today. 


RAYTHEON MANUFACTURING COMPANY 


RAYTHEON MAKES ALL THESE: 


An Invitation... 


To men who want to "go places” 


in TV SERVICING 


Find out about this NEW, 
ALL-PRACTICE WAY 
of becomin 1g a Professional 


ITV SERVICEMAN 


If you have some Radio or Television 
experience, or if you know basic Radio- 
Television principles but lack experience— 
NRI’s new Professional Television Serv- 
icing course can train you to go places in 
TV servicing. This advertisement is your 
personal invitation to get a free copy of our 
booklet describing this training in detail. 


Learn-by-Doing ‘‘All the Way’”’ 
This is 100°; learn-by-doing, practical 
training. We supply a// components, all 
tubes, including a 17-inch picture tube, and 
comprehensive manuals covering a_ thor- 
ough program of practice. You learn how 
experts diagnose TV defects quickly. You 
see how various defects affect receiver per- 
formance— picture and sound; learn causes 
of defects, accurately, easily, and how to fix 
them. You do more than just build circuits, 
You get practice recognizing, isolating, and 
fixing innumerable troubles. 

You get actual experience aligning TV 
receivers, diagnosing the causes of com- 
plaints from scope patterns, eliminating 
interference, using germanium crystals to 
rectify the TV picture signal, obtaining 
maximum brightness and definition by 
properly adjusting the ion trap and center- 
ing magnets, etc. There isn’t room on this 
or even several pages of this magazine to 
list all the servicing experience you get. 


UHF & COLOR TV Making New Boom 


Installing front-end channel selector strips 
in modern UHF-VHF Television receivers 
and learning UHF servicing problems and 
their solution is part of the practice you get. 
To cash in on the coming color TV boom 
you'll need the kind of foundation in knowl- 
edge and experience this training gives. 


Get Details of New Course Free 


Once again—if you want to go places in TV 
servicing, we invite you to find out what 
you get, what you practice, what you learn 
from NRI’s new course in Professional 
Television Servicing. See pictures of equip- 
ment supplied, read what you practice. 
Judge for yourself whether this training 
will further your ambition to reach the top 
in TV servicing. We believe it will. We 
believe many of tomorrow’s top TV serv- 
icemen will be graduates of this training. 
Mailing the coupon involves no obligation, 
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Train at home easily, quickly, for TV’s top servicing jobs. NRI’s 

Professional Television Servicing course includes a 17-inch picture 

tube and all other tubes and components to build a complete TV 

Receiver, Oscilloscope, Signal Generator, H.F. Probe. Complete 

training, including all equipment, available now for a low intro- 

ductory price—under $200 on easy terms. 

a cena 

1 


National Radio Institute, Dept. 4ME r 
16th and U Sts., N.W., Washington 9, D.C; 


Please send my FREE copy of “How to Reach the Top 
in TV Servicing.”’ I understand no salesman will call, 


i is Put 
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All Electronic Parts 


YOURS TO KEEP! 


| : : 
Mm practical projects 
Bit These 
PARTS. 


MULTIMETER 


one Oe 
HELP YOU LEARN 


Tle ble 


RADIO-ELECTRONICS Now ... at home in spore time you can get BOTH the very 
training and subsequent Employment Service you need to help you start earning real money in 
America's thrilling, multi-billion dollar opportunity field of Television-Radio-Electronics. Now 
that Television is coming to almost every community, here is a chance of a lifetime to prepare 
to cash in on one of Television's great expansions. 


D.T.1."s amazingly practical home method enables you to set up your own HOME LABORA- 
TORY. You get many Electronic ports which you mount on individual bases with spring clip 
connectors. Tops for experimenting! Add or remove parts in a jiffy. No wasted hours of 

soldering and unsoidering for each project. You spend minimum time te get maximum 

» knowledge of important circuits that really work. In fact, you get exactly the same type of 

basic training equipment used in our Chicago training laboratory—one of the nation's 
finest. 


Build and KEEP This VALUABLE TEST EQUIPMENT 


Your home laboratory projects also include building and keeping a versatile 5 inch 
Oscilloscope and precision Jewel Bearing Multi-Meter. These quality commercial test 
instruments help you EARN WHILE YOU LEARN and will prove mighty valvoble, 


: ; should you later decide to stort your own full time TV-Radio service business. You 
Build and keep this BIG DTI also build ond keep @ quolity 21 inch TV SET 
Engineered TV set—easily HiME p.1.1. Provides EVERYTHING YOU NEED to master TELEVISION 
converted to U.H.F. (DTI offers In addition to your home laboratory and easy-to-read lessons, you even use 
— HOME MOVIES—a wonderfully effective and exclusive D.T.1. training 
another home training, but adventage. You watch hidden actions... see electrons on the 
march. Important fundamentals ... become “movie 
without the TV set.) clear,” helping you learn faster .. . easier. . . better. 
Full time Residential training in 0.T.1."s great 
Chicage laboratories also available. MAIL COU- 
PON TODAY for oll facts. (If subject to Military 
Service, you'll espe- 
cially welcome the 
information we have 
fer you.) SF 
D.T.1.’s Troining . HOME MOVIES 


~ 


is avoiloble in Canada = 


ee ene MAIL COUPON TODAY! 


TELEVISION TRAINING CENTERS’ = 
DEVRY TECHNICAL INSTITUTE 
4141 BELMONT AVE., CHICAGO 41, ILL. DEPT. RN-11-K 


1 would like your valuable information-pocked publication 
showing how I can get storted toward a good job or my own 
business in Television-Radio-Electronics. 


DEVRY TECHNICAL INSTITUTE 


DEFOREST’S TRAINING, INC. 
CHICAGO 41, ILLINOIS a nenemmnanstte 
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Field Tested and Proven 


by Hundreds of Thousands of Satisfied Users” 


TV Antenna 
ROTORS 


model AR-2... complete AUTOMATIC rotor with thrust bearing... 


handsome modern design cabinet, uses 4 wire cable 


model AR-1 ... Same as AR-2 without thrust bearing 


model TR-1 


A special combination value 


model TR-2 


cor ting of complete rotor The heavy-duty rotor with plas- 


including thrust bearing tic cabinet featuring “Compass 
Handsome modern cabinet Control”, iluminated “perfect 


with meter control di pattern” dial, uses 8 wire cabk 


4 wire cable 


model TR-11 


The sa 13 the TR-12 without thrust 


model TR-4 


The heavy-duty rotor plete 


bearing, complete with meter control with handsome, modern de-ign 


dial cabinet, uses 4 wire cable cabinet with meter control dial, 


uses 4 wire cable 


CORNELL-DUBILIER THE RADIART corp. 
SOUTH PLAINFIELD,N. J. CLEVELAND 13,0HI0 
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el—-V age —- OIFFERENCE , 


Based onthe famous University model : 

WLC Theater System used'so success- 

fully and extensively in deluxe sta- MAKE ¢ P.A,. 
diumand outdoortheater installations 


ee ditori ; iti , t 
sits and oa Ts ceatian. A HI-Fl INSTALLATION 


tions where only the highest quality 
equipment is acceptable — University 
engineers now bring you a smaller, 
compact version—the BLC—for gen- WITH THE MODEL 
eral application in public address 
work. The BLC is the New stand- = P= ia Cc 
ard for both voice and music, 
indoors and outdoors. The 
BLC is now yours, at FULL RANGE 
the low low price of y, 
ONLY 


*75 | =a 


List 


DUAL RANGE 

THEATER TYPE SYS- 

TEM permits uncompro- 
mising design of the 
‘woofer’ and "tweeter" sec- 

tions for greatest efficiency. Hear 
it penetrate noise with remark- 
able fidelity and intelligibility. 


SEPARATE LOW AND 
HIGH FREQUENCY DRIVER SYSTEMS with 
electrical crossover reduces intermodulation 
men and acoustic phase distortions common to 
other systems which attempt to use two dif- 
Lows: 3ALANCED"COM- ferent horns on a single diaphragm. 


PRESSION” TYPE FOLDED HORN, (Agape GamaBmeH EXCLUSIVE WEATHERPROOF 
starting with eight inch throatand “pDyal RANGE COAXIAL DESIGN eliminates 
energized by top quality low fre- Wasted space. Depth of BLC is only 9"; can 


quency “woofer” driver provides 46 mounted anywhere, even flush with wall 
more lows than otherbulkydesigns. ., ceiling. 


BetierHighs:ORIVERUNITTWEETER More Dependable: ExPERIENCED MECHAN- 
with exclusive patented “‘recipro- ICAL ENGINEERING AND CAREFUL ELECTRI- 
cating flares’’ wide angle horn CAL DESIGN meet the challenge of diversi- 
transmits more highs with greater fied application and environmental 
Ask your distributer for a convincing uniformity . . . high frequency hazards. Rugged, and conservatively 


eee. Oo Sa response that you can hear! rated—you can rely on the BLC. 


LOUDSPEAKERS nc. 


80 SOUTH KENSICO AVENUE WHITE PLAINS, N. Y, 
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LIKE ON TV 


636 
Yimair 


DYNAMIC 
MICROPHONE 


Gives you features 
similar to those 
in the famous 
E-V Slim-Trim 
TV Microphones. 
That's — is 
outstanding 
ies Public Address, 
Recording and other 
general-purpose use. 
List Price 


SE 
SMOOTH RESPON 
60-13,000 CPS 


HIGH ourTerut 
OMNIDIRECT 1ONAL 


ACOUSTALLOY 
DIAPHRAGM 


BUILT-IN 
BLAST FILTER 


Can be used 
1 the hand, 
ono sfand, 

f overhead 


SEND FOR BULLETIN 


Slecho yore 


, MICH. 
410 CARROLL gt. © rer ened 
Export: 13 E. 40th St., N.Y. 16, 


NOTED WITH INTEREST—THE HI-Fi PARADE 


NTEREST in high-fidelity has 

reached a new peak as we enter the 
“audio season.” Equipment and com- 
ponents have grown steadily better. 
New circuits have enhanced the out- 
put characteristics of audio amplifiers. 
Loudspeakers, especially for the mid- 
ranges, have been redesigned and 
greatly improved. Electrostatic repro- 
ducers are about ready to enjoy wide- 
spread acceptance and improved FM 
tuners are now available from many 
manufacturers 

Innovations in the design of quality 
tape recorders, together with the new 
“long play” tapes, provide better per- 
formance at less cost to the audio- 
phile Pre-recorded tapes are, once 
more, available over the counter. These 
are costly but they can provide a 
source of noise-free enjoyment for the 
serious music lover. Owners of quality 
recorders can in the long run build 
a fine hi-fi tape library at low cost by 
“rolling their own.” Off-the-air tape 
recording of live FM (or new LP's) is 
especially well suited as source ma- 
terial. Unlike phono records a tape 
must be recorded and played back 
on the same machine for best possible 
reproduction. Intermixing of recorded 
tapes and machines is not good prac- 
tice and can’t be until standards are 
compatible 

We've had the opportunity in recent 
weeks to test and study several new 
products and circuits of interest to the 
audiophile. Here's a capsule preview 
of a few. The new Berlant broadcast 
recorder avoids all troublesome belts, 
pulleys, and idlers. An entirely new 
type drive permits the operator to 
“shuttle” the tape to locate any point 
on a tape. We liked the ease of load- 
ing and found excellent timing ac- 
curacy. This unit is the simplest to 
maintain or service that we have used 
It is “pro” in every respect 

Standard 10'2” reels, loaded with 
the new “long-play” plastic tapes were 
found ideally suited to the recording 
of complete symphonies (at 15 i.p.s.) 
without interruption using full-track 
on the recorder. The new Ampex 600 
(using 7” reels) is another quality 
recorder in the middle price class. It 
uses but one speed (7's i.p.s.) and em- 
ploys a single synchronous motor. We 
were quite impressed with the per- 
formance of this new portable when 
it was demonstrated to us on the West 
Coast a few weeks ago 

Another development worthy of 
comment is an “Audi-Balance” con- 
trol on Newcomb’s “Classic Series” of 


amplifiers which permits compensation 
to maintain balance of the output 
tubes to offset the effects of aging 
Loudspeaker manufacturers, out 
movie-land way, continue to supply 
the listener with well-designed repro- 
ducers. We've used several in conduct- 
ing our development of the “Fold-a- 
flex"’ enclosure described in this issue 
Outstanding were the Stephens 206AX 
coaxial, the Jim Lansing (2-way) com- 
prising the D-1002 system with 1200- 
cycle crossover, and the Altec 602-A 
coaxial. All of these were tested in 
the “Fold-a-flex” enclosure (for 15” 
speakers) described last November. 

The first of several audio shows, this 
one in Chicago, gave us an opportunity 
to hear some of the Mid-West's latest 
contributions to high-fidelity. First 
equipment to catch our fancy was the 
new line of amplifiers by Electro-Voice 
featuring the Wiggins “Circlotron” cir- 
cuit for controlling the damping factor 
presented to a loudspeaker. A very 
handsome preamp and remote has been 
added to the new E-V component line. 
Radio Craftsmen’s C-1000 FM-AM 
tuner contains complete facilities for 
preamp-equalizing and is_ beautiful- 
ly styled. This firm is one of the 
pioneers in hi-fi gear Regency now 
has, in addition to a very high priced 
line, a new HF150 combined preamp 
and amplifier in the competitively 
priced field. A good clean design, too. 
Jensen, another of the pioneers in hi- 
fi, has a wide choice of components 
designed for the audiophile. Their 
G610 is still a favorite of many serious 
music critics. And, have you heard 
University’s new Model 315 triaxial? 
If you like high volume, high-fidelity 
with excellent frequency response bet- 
ter take a listen to this heavy-duty 
reproducer that can handle up to 50 
watts 

It's a bit early to make any com- 
ment on the maze of new audio equip- 
ment that will be seen at the New 
York or Boston shows. Much of the 
equipment to be displayed is still “un- 
der wraps” as this is being written 
But, we have been able to see, hear, 
and, in some cases, test some of 
the newer products. National pro- 
vided their new “Horizon” line for a 
series of hi-fi experiments—-especially 
for recording binaural AM-FM_ pro- 
grams with the “Criterion” tuner. This 
well-designed unit has separate r.f. and 
detector circuits that provide inde- 
pendent reception of both AM and FM 
from stations, such as WQXR in New 

(Continued on page 124) 
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1955 ss ALLIED 


308-PAGE CATALOG 


. “ Cea 
; 

SEND FOR IT TODAY 
Get ALLIED’s 1955 Catalog—308 pages packed 
with the world’s largest selection of quality 
electron equipment at lowest, money-saving 
prices. Select from the latest in High Fidelity 
ystems and components; custom TV chassis, TV 
antennas and accessories; AM and FM receiving 
equipment; P.A. Systems and accessories; 
recorders and supplies; Amateur receivers, 
transmitters and station gear specialized 
industrial electronic equipment; test instrument 
builders’ kits; huge listings of parts, tubes, 
tools, books the world’s mo t complete stocks of 
quality equipment. ALLIED gives you every 
buying advantage: fastest shipment, expert 
personal help, lowest prices, assured satisfaction 
Get the big 1955 ALLiep Catalog Keep it handy 

ave time and money on everything in 


electronic Send for your FREE copy today 


Would Congest: Stocks, 


@ All TV and Radio Parts 

@ All Electron Tube Types 

@ Test and Lab Instruments 

@ High Fidelity Equipment 

e Custom TV Chassis 

e AM, FM Receiving Equipment 
@ Recorders and Supplies 

e P. A. Systems, Accessories 
@ Amateur Station Gear 

@ Builders’ Kits & Supplies 

@ Equipment for Industry 


ALLIED RADIO 


World’s Largest Electronic Supply House 


EASY-PAY TERMS 


© AlLIED’s liberal Easy Pay- To keep up with the late 
vent Plan only 10 down, best in High Fidelity 


HI-Fi SPECIALISTS 


ng charges i you pay in 60 ! 
Available on Hi-Fi and stocks of Hi-Fi equipment 
P. A. units, recorders, TV specialize, too } 
hassis, test instruments and are foremo 
Amateur gear, etc. of Builders’ Kits. 


ultra-modern facilities for the FASTEST SERVICE IN ELECTRONIC SUPPLY 
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tand 
look to 
months to pay no carry- ALLIED. Count on us for ¢ 
the latest releases and large 


in TV sup 


the only COMPLETE 
catalog for Everything 
in TV, Radio and 
Industrial Electronics 


Send for the 
leading Electronic 
Supply Guide 


ALLIED RADIO CORP., Dept. 1-1-4 
100 N. Western Ave., Chicago 80, Illinois 


Send FREI 8-Page 1955 ALLIED Catalog 


\\ In every field of endeavor .. . manufacturing, 
the theatre, concert or contest... 


there is always one standout. 


LY In trl equipment the standout is Pickering... 


= _ oe 
ickering / 4 pioneer in this field, responsible 
ne | \ 


for the development and introduction of outstanding 


components for highest quality performance; 
aA every product bearing the Pickering name 

‘ y) is engineered to conquer the challenge of, ; 
TTT optimum performance . . . in their manufacture de < ey 


“Ne 

wink es 7 
exercised to assure and maintain the “Ne Plus Ultra” hea /! 
reputation for products featured by the Q@emblem. _ Va y" 


omponents... SYNONYMOUS WITH HIGHEST QUALITY 


Design...1 lanufacture...Derformance 


the most stringent quality controls are rae a 


It’s with good reason that professionals use 
Pickering Audio Components. . . they know 
the values built into Pickering equipment. Spee Z ; 
INVESTIGATE and you too will use Pickering ' 
components for your HI-FI system. . 
You'll thrill to new listening experiences . 
you'll have the same high quality performance 
as leading FM/AM good music stations, network 
ij? and recording studios... REMEMBER, leading 
- e record companies use Pickering Components 


R Ny, for quality control. 


PICKERING ana company incorporated 


Oceanside, L.I., New York 
PICKERING PROFESSIONAL AUDIO EQUIPMENT 


“Gao lose who cun pear\lhe djference 


- Demonstrated and sold by Leading Radio Parts Distributors everywhere 
For the one nearest you and for detailed literature; write Dept. C-6 
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AT NO EXTRA COST WITH CBS-HYTRON 


CTS-RATED' bCUG 


Why the CTS-Rated* 6CU6? The 6CU6 and overload. Result: The HBQ’K yl isoften 
horizontal amplifier is rated the same as operated above maximum ratings 
the 6BQ6GT is electrically interchange Obviously, a brand-new design . . . not 
able with it. But because the 6CU6 ts just an improved 6BQ6GT was needed 
rated for continuous television service, it The husky CBS-Hytron 6CU6 (Se 
will dire under 6BQ6GT maximum ratings Mechanical Features) is the answer: a 
The 6BQ6GT is a good tube. (Heck, premium-performance tube al no extra cost 
CBS-Hytron originated it.) But, it wasde- CTS-Rated,itoffers generous safetymargins 
signed for 10- and 12-inch TV sets. Today for plate dissipation... high-voltage insula 
it carries the load in 21-inch sets. Further- — tion and high-line protection. Note also 
more, it must combat the accumulated dis the bar graph showing much larger plate 
sipation caused by: 1. Line-voltage varia and envelope areas of CBS-Hytron 6CU6 
tions. 2. Faulty receiver adjustments. 3 In the6CU6... another CBS-Hytron first 
Shifting values of components due to age high voltage and heat meet their match 
You forget run-away plate current, high- 
voltage arc-overs, and shrinking TV pic- 
tures. You gain by longer life mini 
mized service happier customers. Try 
the CBS-Hytron 6CU6 today 


er : Sadek NT CORRENTE 
5 A Lae ett ee ° ae CF: Oe no 4 
ws be ai en ch A 3 


*Rated for Continvovs 
Televison Service 


MECHANICAL FEATURES 
OF 6CU6 


Heavier-gauge piate with large 6CU6 OFFERS 


* radiating fins. 


GREATER DISSIPATION RESERVES 


Vents in beam plates and plate 
* aligned for maximum radiation 


of heat from grids. 
, 6BQ6GT 


Anti-arc rings for uniform dis- 


renege ) nMOS Se 


4 Anti-arc mica eyelets. ‘ WITH 48.5% MORE BULB AREA 
5 T-12 transmitting-type bulb. 


Plate connection ‘hard-soldered” 
and positioned to reduce heat 6BQ6GT 
conduction and arcing 


WiTH 31.5% MORE PLATE AREA 


YTRO CBS-HYTRON Main Office Danvers, Massachusetts 


A Division of Columbia Broadcasting System, Inc, 


A MEMBER OF THE CBS FAMILY: CBS Radio + CBS Television + Columbia Records, Inc, 
CBS Laboratories *« CBS-Columbia +* CBS International * and CBS-Hytron 
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ster 1 


Model 105 Package of 
Georgian Driver Components 


This gives the music lover the driving com 
ponents to start a Georgian 4-way system 
Can readily be used for converting existing 
Klipsch type speaker systems to a Georgian 
4-way includes E-V 15WK LF Driver, 848HF 
Coaxial Mid-Range Unit, 135 VHF Driver 
4336 Crossover Network, AT37 Level Con 
trols and 8574 Cable Harness. Also includes 
complete instruct for constructing “KK 
bass section and outer furniture housing 
for Georgian 


List, $342.00. Audiophile Net, $205.20 


the finest tu High Fidelity! 
omplete Away Sp 


FOR LESS THAN ‘BO 


*See Model 105-106 below 


step 2 


Model 106 Klipsch ""K" Type 
Basic Low-Frequency Driver 
Horn 


Add this ¢ ed horn with back de- 
flecting ¢t r ar rer spacer for bass 
section te t juction. De- 
signed tor €E-V low-frequency 
tr unit Painted with flat matte black 

» Coat, in order not to show through 
cloth Can be painted by user in 

ors but will not take furniture 

high x 3244” wide x 


List, $150.00. Audiophile Net, $90.00 


‘steps 1 ana 2 


Mode! 105-106 Complete 4-way Reproducer 
Kit—Ready to Assemble and Operate 


sts of all parts of the Georgian system except the 
rat housing. Includes Model 105 


mmercial pure ‘ ar 
Pilar IPE 
furniture 
y, Quickly with ordinary 
required 


Audiophile Net, $295.20 


tools. No cutting or fitting 


List, $492.00. 


Now Get GEORGIAN 4-Way Performance ...Economically... Step-By-Step 


Now for the first time by easy stages, 
the quality-minded, budget-limited hi-fi 
enthusiast can own and enjoy the thrill- 
ing 4-way performance of the magnifi- 
cent E-V GEORGIAN loudspeaker sys- 
tem! Think of it! For only $295.20 
Audiophile Net, you have the complete 
GEORGIAN 4-WAY SYSTEM, less the 
outer decorative cabinet which you can 
add at any time! 


Write for Bulletin No. 199 


Licensed under 

Klipech Patents 

Mo. 2310243 and 
2373602 


STEP 3 Model 107 Georgian Outer 
Decorative Furniture 
Housing Only—in tustrous 
hand-rubbed finish 


Mahogany. List, $333.00. Audiophile Net, $199.80 
Blonde. List, $366.33. Audiophile Net, $219.86 


Model 109 Georgian Cabinet Combi- 


nation Consists of Models 106 and 107. 


Mahogany. List, $483.00. Audiophile Net, $289.80 
Blonde. List, $516.33. Audiophile Net, $309.80 


Slecho Voice 


ELECTRO-VOICE, INC. * BUCHANAN, MICHIGAN 


o 
THE MAGNIFICENT Cooyiaw 
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4 The data that Launched 


ELECTRONICS 
Send 


"OU CAN pled along for years, getting a paltry in- 

crease now and then, enjoying little security, finding 
your work dull and drab. 

Then something happens. Things look up. You be- 
come more confident. Your earnings rise. You feel 
more important. 

“Luck,” some may say. 

“Contacts,” others may suggest. 

But in your heart, you will know the answer: “Train- 
ing.” And it all may have started the moment you 
filled out a coupon requesting a copy of a free booklet 
named “Your Future in the New World of Electron- 
ics.” From this data you get knowledge of where you 
stand in Electronics. Tremendous expansion leaves 
this gigantic industry pleading for trained men. Top 
manufacturers sold billions of dollars worth of elee- 
tronic merchandise in 1953. By 


Thousands of Careers 
1s yours FREE to show 


HOW YOU CAN BE SUCCESSFUL 
IN RADIO -TV- ELECTRONICS 


for Your Booklet Today! 


Broadcasting Corporation, Trans-Canada Airlines, 
Sears. Roebuck and Co., Bendix Products Division, All- 
American Cables and Radio, Inc., and RCA Victor 
Division. 

CREI courses are prepared by recognized experts, 
in a practical, easily understood manner. You get the 
benefit of time-tested materials, under the personal 
supervision of a CREL Staff Instructor, who knows and 
teaches you what industry wants. This is accomplished 
on your own time, during hours selected by you, and 
controlled by your own will power. This complete 
training is the reason that graduates find their CREI 
diplomas keys-to-suecess in Radio, TV and Electronics. 
CREI alumni hold top positions in America’s leading 
firms. At your service is the CREL Placement Bureau, 
which finds positions for advanced students and gradu- 
ates. Although CREI does not 


1960, the radio-electronics indus- 
try should do no less than 10 bil- 
lion dollars per year, not count- 
ing military orders. 

Today there are over 97,000 
radio-equipped police cars; an 
even larger number of taxis are 


CREI resident instruction (day or night) is 
offered in Washington, D. C. New classes 
start once a month. 


VETERANS: If you were discharged after 
June 27, 1950--let the new G.L. Bill of Rights 
help you obtain CREI resident instruction. 
Check the coupon for full information. 


guarantee jobs, requests for per- 
sonnel far exceed current supply. 

Now is the time of decision 
for you. Luck will not propel 
you forward unless it finds you 
trained. Contacts won't budge 
you an inch unless you have the 


radio equipped (at least 87.000) ; 
32,000 civilian planes have radio; 35,000 American 
ships have radio. 

Today there are over 120,000,000 radios in use. There 
are 28,000,000 TV sets and 381 TV stations in opera- 
tion. Color TV is coming into its own. Countless posi- 
tions must be filled —in development, research, design, 
production, testing and inspection, manufacture, 
broadcasting, telecasting and servicing. To fill these 
posts, trained men are needed— men who somewhere 
along the line take time to improve their knowledge, 
their skills. Men who, today, perhaps, take two 
minutes to send for a booklet. 

“Your Future in the New World of Electronics” 
shows you how CREL Home Study leads the way to 
greater earnings through the inviting opportunities 
described above. 

However, CREI does not promise you a “snap.” With 
an accredited technical school such as this, you must 
study to convert your ambition into technical knowl- 
edge you can sell in the fabulous Electronics market. 

Since its founding in 1927, CREI has provided thou- 
sands of professional radio men with technical educa- 
tions. During World War II CREI trained thousands 
for the Armed Services. Leading firms choose CREI 
courses for group training in electronics, at company 
expense, among them United Air Lines, Canadian 
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skill to back them up. The an- 
awer is: Technical Training and willingness to 
learn. Together they will bring you increased earnings 
in this new Age of Electronics. Fill out the coupon 
shown below and mail it now. We'll promptly send 
you your free copy of “Your Future in the New 
World of Electronics.” The rest) your future — is up 
to you. 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 1111-A, 3224 16th St., N.W., Washington 10, D.C. 
Send booklet ‘Your Future in the New World of Electronics’ and course outline 


CHECK Practical Radio Engineering Aeronautical Radio Engineering 
FIELD OF Broadcast Radio Engineering (AM, FM, TV) 

GREATEST |) Practical Television Engineering 

INTEREST TV, FM & Advanced AM Servicing 


Street 


City Zone State 
Check |) Residence School Veterans 
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NEW PATENTED RADAR ANTENNA 


53 CLAIMS GRANTED IN 5 U. S. PATENTS — #2,585,670 — #2,609,503 — #2,625,655 — #2,644,091 — #2,661,423 


OPENS NEW HORIZONS TO TV VIEWERS 
“These ane the reatons why the “Riviera” POLAR, PATTERNS 


ta by far the most powerful UBF antenna 
on the market today! 


1. Utilizes 16 elements 60” long, '2"' diameter. 


2. Utilizes a specially designed, extra low loss four conductor air-dielectric 
POLYMICALENE transmission line which has up to 50% less loss when 
wet than the finest conventional transmission lines. 


. The “Riviera” encompasses an electro-magnetic capture volume of well Var ’ ee. 
over 650 cubic feét, many times more than conventional antennas. : Array * Stacking 


. . . . j © 9 Positi 
. The antenna works cn the revolutionary principle that the approaching ae . Switch. 


wave front is elliptically rather than horizontally polarized. o~ CouierS 
tand-offs > @ 
. The new specially designed 9 position electrcnic orientation switch, Complete instructions 

aside from changing directivity, maintains a consistently better imped- 

ance match over the entire UHF-VHF spectrum The polar directivity response patterns show the major lobes 
a 5 ro: of the “Riviera” antenna on VHF. It shows the fuliness of 
. The above features combine to give the ‘Riviera’’ antenna greater coverage in all directions of this remarkable, patented an- 
usable gain at the TV set antenna terminals than the best of any com- tenna as it is turned through each of the nine switch positions 
eat P Each degree of shading constitutes a different switch position 
petitive antennas using rotor motors. This excellent directivity response, which can be switched at 
will, plus the extremely high gains, clearly indicate why the 


This new wonder antenna, called the ‘Riviera’, is already making history. Riviera is such a superior performer 


Beyond any question of a doubt, and on an unconditional money back 
guarantee, it will positively outperform in the field under actual installa- 
tion conditions, any and all competitive antennas on the VHF channels, IN UHF-VHF DISTRICTS... USE 
with or without rotor motors. 


KEL CHANVEL AVTENVA CORP: Whe NEW Suser 6 


1.39 49th STREET, WOODSIDE 77, N. Y EXETER 2-1336 100 MILES VHF * 60 MILES UHF 
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DELCO RADIO CAREFULLY CONTROLS THE MANUFACTURING 
OF ITS SPEAKERS TO ASSURE HIGHEST POSSIBLE QUALITY 


In the audio test booth, the speaker is checked 
for its ability to deliver good listening. In the 
background you can see a small section of the 
speaker production line, 
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High quality in the final product can be had only 
through rigid quality control. ‘Take speakers, for 
example. Speaker baskets are formed in our stamping 
department. Special machines wind the voice coils. 
On the assembly line the cones are secured to the s oie 
coils and then assembled with the basket. All along the 
line inspectors have been checking and rechecking. 
Then, the speaker is magnetized and goes into a specially 


designed sound booth for a final check. 


This continuing quality control is one important reason 
why Deleo Radio replacement parts assure customer 
satisfaction. Made by the world’s largest manufacturer 
of auto radios, they are available from your UMS 
Delco Electronic Parts Distributor. 


ON OF GENERAL MOTORS CORPORATION, KOKOMO, INDIANA 


A GENERAL MOTORS PRODUCT )... A UNITED MOTORS LINE 
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COUPLER: 
q COUPLER DOES 2 JOBS 


SUPEREX brings you greater 


value more for 


money by combining 2 neces- 


your 


cary items for all homes with 
two TV sets. 
eliminates second antenna... 
built-in Hi-pass filter insures 
perfect reception for BOTH 


eels, 


2-set couple r 


lor the right combination to greater 
profits, stock up on modern Superex 
Filta-Coupler TODAY! 


tN be sure you are well 
stocked with these tast 
moving Superex winners 
too! 


“SupereX 


ayn 
BPure- Denna 


Modern replacement for 
old-fashioned hank of wire 
and antenna coil, 


@ Boosts sensitivity and 
gain up to 25 times 


Sorenen ENERGIZED 
Ferri-Loopstick ' 
erg = -——eemenmemeren 
@ Ideal for portables 50 

“Hot Stiek” 


for all loops 
descriptive catalog of all Su 


F w E E perex money makers on request 
F 

FREE {ci 
WRITE DEPT. N 


replacement list 


How to Make an Extra 


gcthOmy, 


successor to Grayburne 


Cer 
Superey 23 Atherton St., Yonkers, N. Y 


* Presenting latest information on the Radio Industry. 


By RADIO & TELEVISION NEWS' 
WASHINGTON EDITOR 


THE SWEEPING BRICKER SENATO- 
RIAL TV investigation involving the 
very-highs and the ultra-highs, as well 
as network operations, which is ex- 
pected to last many months, will be 
one of the most torrid probes ever con- 
ducted in Washington. It'll sizzle, of- 
ficialdom and _ industry 
from the moment the 
and witnesses start 


experts Say, 
briefs are filed 
testifying. Tem- 
pers will flare up, everyone admits, as 
soon as claims and counter-claims rat- 
tle the hearing rooms 

And the 
be duc 
the strong opposing views of 
FCC Commissioner Robert 
has been named to head the inquiry, 
and Harry Plotkin, former FCC as- 
sistant general counsel, who will rep- 
resent the 
Senate 


meres 


fiery sessions will not only 
to the basic considerations, and 
forme! 


Jones, who 


Democratic minority of the 
Interstate and Foreign Com- 
Committec but to the tring 
that might be 


such as industry 


studies made on issues 
licensing among set 
and transmitter makers. The latter 
was a pet project of the former Com- 
missioner when he served on the FCC 
and was pigeon-holed when it 
learned that the Commission had no 
jurisdiction over such matters. Months 
later, the delicate matter found itself 
in the hands of the Department ol 
Justice, as a possible anti-trust action, 
but the move to proceed was shuttled 
about and finally dropped 

At this writing, it appears as if the 
investigators, aided by Nicholas Zapple, 
serving as a communications expert, 
will collect volumes of information, 
and then prepare a comprehensive re- 
port, with recommendations, for the 
full committee which will meet in Jan- 
uary, When Congress returns to Wash- 


was 


ington 


THE ULTRA-HIGH SATELLITE DECI- 
SION, issued, according to the Com- 
mission, to help u.h.f. stations expand 
their coverage through slave stations, 
so that u.h.f. might nearly equal v.h.f. 
coverage, has not met with the whole- 
hearted approval envisioned. Instead, 
a growing number of critics have ap- 
peared, particularly among 
tions. A statement issued by the UHF 
TV Association, headed by Lou Poller, 
who operates WCAN-TV in Milwaukee 
(channel 25), called the FCC move one 
which endangers expansion. “Under 
the guise of the authorization of new 


associa- 


u.h.f 
sociation, 


stations, it appears,” said the 
“that the Commission now 
proposes that an existing metropolitan 
station may consume trom one to four 
or more u.h.f. frequencies in one or 
more market areas to offer only one 
program through satellites There 
is no limitation stated as to the nature 
of the proposed satellite facilities, ex- 
cept that they would be on a different 
frequency than the parent station.” 

The effects of the proposal were also 
the subject of a critical expression 
from the association's general counse] 
In his opinion, it is possible that 
“key frequencies available for elimina- 
tion of intermixture will be consumed 
without material public benefit.” 

In addition, he continued, merchants 

“in cities adjoining metropolitan 

centers will be deprived of economical 
local advertising time in which to de- 
velop their businesses, and independent 
u.h.f. stations now relatively free of 
terference will be choked by major net 
work outlets extended 
called satellites.” 

Association members were asked to 
supply engineering and economic data 
that could be forwarded to the 
mission to urge revocation of the new 
policy 


through = s¢ 


Com- 


A FASCINATING ARRAY of new eles 
tronic wonders has been channeled to 
the military and home fronts during 
the past weeks 

At the Griffiss Air Force New 
York, the Air Research and Develop- 
ment Command has installed 
watt klystron for radar use. Eight feet 
tall, the giant tube produces 4,000,000 
peak watts of power; more than 250 
times that developed in the radar that 
beamed pulses to the moon and back 
in "46 

The klystron works on principles en- 
tirely different from those of the 
standard vacuum tube. An electron 
gun in the base of the tube shoots a 
stream of electrons through the vac- 
uum of three hollow copper doughnuts 
called rhumbatrons; so named because 
of the rhythmic motion of 
within these cavities. Power output of 
the tube depends on the number of 
electrons that can be forced through 
the holes in the rhumbatrons. The 
quantity of electrons in the stream can 
be increased up to a certain amount. 
Beyond this point a barrier is encoun- 


RADIO & TELEVISION NEWS 


Base, 
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amazing freedom from noise with 


The 310 FM Broadcast Monitor Tuner has 


wide-band detector, 
bands, and 4 stages 


ke IF pass 


limiting allowing full 


advantage to be taken of high (2-microvolt) sen 


sitivity, and giving 
the even weakest 
Station nome suppressor 


distortionless reception of 
Adjustable DYNAURAL inter 
eliminates noise between station 


Drit-tree, non-critical tuning sweeps through entire FM band 


with one motion 


The 232-A Laboratory Power Amplifier 

offers power ample for all but the very 

most complex systems. Outstandingly listen 

able, its specifications include 32 watt output, 

12— 80,000 cps flat frequency response, distor 

tion less than 0.1% at full output, and noise 

and hum down by more than 85 db. Most prac 

tical choice and best buy among power amplifiers 
The 265-A Laboratory Power Amplifier is the best 
we are able to make, Its 65 watt output is more than 
enough for any application, and its unique, new ad 

justabl snubber circuit’’ provides max im speaker 
protection even at full music output. Variable damping 
control permits exact speaker matching. An 

amplifier for the perfectionist 

The 121-A DYNAURAL Equalizer-Preamplifier is the most 
versatile, complete control-compensation unit ever offered 

It includes the patented DYNAURAL dynamic noise suppres 

sor which virtually eliminates record scratch and rur 
Continuously variable turnover and roll-off equalization to 
compensate for any record past, present, or future. Beau- 
tifully styled and self- powered 

The 120-CP Equalizer-Preamplifier is a beautiful “little jew- 
el'’. Compact and self-powered, it offers exact professional 
control but with greater simplicity, convenience and economy 
than offered by the 121-A above. Like the 121 it includes 
hand-tooled, heavy leather case and machined anodized alu- 
minum knobs for outstanding styling 

The 710-A Stroboscopic Broadcast Turntable features torsional 
and dual-stage mechanical filtering which bring motor rumble 
to more than 60 db down and wow to less than 0.1% while 
still permitting + 5% speed and pitch adjustment. Beautifully 
styled and with built-in neon stroboscope, the 710-A provides 
unique convenient push-button selection of 3344. 45 and 78 
rpm speeds, regardless of line voltage 

The 210-C DYNAURAL Laboratory Amplifier includes the 
best, most practical features developed by H. H. Scott, Inc 
and at a‘‘best buy’ price. DYNAURAL noise suppressot, record 
distortion filter, exght equalization curves, input selector and 
tape recording and monitoring provisions make it the out 
standing combination of features, performance and price 

The 99-A Transcription Amplifier offers control and com 
pensation versatility matched by few amplifiers at amy 

price. A complete equalizer-preamp and 12 watt power 

amp, the 99 audibly outperforms much more expen 

sive units, The best buy and outstanding performer 

in the under - $100 price held by actual listening 

comparisons 


La 
m 
yie 
ae . 
aol oun oe yhe eo" 
\o \u e' 

tes ne 9” ne 

10 9 eo? ag 
e is oe who _— ond © of 

tu 


senor? 


H. H. SCOTT inc. 


“FREE BOOKLET” 


385 PUTNAM AVENUE, 


CAMBRIDGE 39, MASS. 


tered that causes the electrons to be 
thrown out of the beam and dissipated 
in other portions of the tube as heat, 
rather than as additional output power 
This electron barrier, it was found, 
had prevented the pouring of more 
electrons through the hole in the 
rhumbatron. By shaping a magnetic 
force, it was found possible to concen- 
trate more electrons into the beam and 
thus produce much more power out- 
put. 

The development of the giant tube 
was described as a striking illustration 
of how the ingenious focusing method 
serves to break the barrier to permit 
the generation of millions of watts. 


ANOTHER ARDC ELECTRONIC ad- 
Vvancement has also appeared in a new 
compact airborne radar that assures 
greater safety for troop-carrying trans- 
ports and essential cargo planes 

The new device weighs but 150 
pounds; it has a single 5-inch screen, 
described as combining many radar 
functions of search and surveillance, 
accurate navigation over uncharted 
airlanes, detection of distant storms 
and best weather routes, anti-collision 
warning of mountain tops and tall 
structures, or of other nearby aircraft, 
while flying at any altitude up to 50,- 
000 feet. In addition, the equipment 
incorporates radar beacon interroga- 
tion and reception 

The novel radar employs a turtle- 
shell shaped antenna that’s 18 inches 
long and is gyro-stabilized for positive 
steadiness against the pitch and roll of 
the plane 

A wide choice of range scales for 
the viewing screen can be selected by 
the operator, for closeup enlargements 
variable from 3 to 30 miles, or fixed 
ranges of wider areas at 50, 100, and 
240 miles. Areas shown may be ori- 
ented to current heading of the air- 
craft, or optionally to true North, or 
any desired compass bearing for exact 
measurement of drift. 

One or more radar indicators may 
be operated with the system, and for 
large planes an optional 30-inch an- 
tenna is available. The radar set oper- 
ates in the X or 10,000-megacycle band, 


ELECTRONICS has also gone to the 
aid of our new jet and bomber planes, 
in the form of an all-channel trans- 
ceiver operating automatically on any 
20 of over a thousand u.h-f. or v.h.f. 
channels. ‘Transmitter and receiver, 
containing 56 tubes and about 3000 
parts, can be used in such extreme 
temperatures as 55 degrees below zero 
and at altitudes up to 50,000 feet. 


AT THE FRANKLIN INSTITUTE LABO- 
RATORIES, the magic of electronics is 
also on parade. On exhibit is an elec- 
tronic cane for the blind Through a 
speaker that resembles a hearing aid, 
the cane sends a warning to its sight- 
less user as its tip passes over a down- 
step or a curb. 

There's also a novel device, called a 
filpip on view at the labs. Developed 

(Continued on page 157) 
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1 Will Train You at Home 


-_ for Good Pay Jobs, Success in 


National Radio 
Institute ‘ 
Washington, D.C 
40 years of success bl 
training men at 


home in spare time 


Practice Broadcasting Practice Servicing 
with Equipment | Send with Equipment iSend r»< 


As part of my Communications Nothing takes the place of PRA€ 7 
Course | send you kits of parts to PriCAL EXPERIENCE. That's why 
build the low-power Broadcasting NRI training is based on LEARN 
Transmitter shown at the left ING BY DOING. You use parts I 
You use it to get practical experi furnish to build many circuits com 
ence putting a station “on the air mon to Radi and Television. With 
performing procedures demanded my Servicing Course you build ; 
of Broadcasting Station Operators modern Radio (shown at right 

An FCC Commerciai Operator's build a Multitester which you use t« 
License can be your ticket to a help fix sets while training. Many 
better job and a bright future students make $10, $15 a week extra 
my Communications Course gives fixing sets im spare time starting a 
you the traming you need to get few month ifter enre ee All 
your license. Mail card below and equipment is yours te ep. Card 
sec in my book other valuabl below will bring book in ypwing other 
equipment you build equipment you build 


AVAILABLE TO 


VETERANS 


Pee eres SB SF SF SF SF SF SS SSS SS ee SE Eee eee ee ee ee ee 


CUT OUT AND MAIL THIS CARD NOW 
Sample Lesson & 64-Page Book 


Both FREE 


This card entitles you to Actual Lesson on Servicing 
shows how you learn Radio-Television at home ‘ 
also receive my 64-Page Kook How to Be a Success 
in Radio-Television.’ Mail card now! 


NO STAMP NEEDED! WE PAY POSTAGE 


Mr. J. E. SMITH, President, 

National Radio Institute, Washington 9, D.C 

Mail me Lesson and Kook ow & He a Sucee ' 
, 


Delevimor No Salesma 


Television is Growing Fast 
Making New Jobs, Prosperity 


More than 25 million homes now have Television sets 
and thousands more are being sold every week. Well 
trained men are needed to make, install, service TV sets 
About 200 television stations on the air with hundreds 
more being built. Think of the good job opportunities 
here for qualified technicians, operators, etc. If you're 
looking for opportunity get started now learning Radio 
Television at home in spare time. Cut out and mail 
postage free card. J. E. Smith, President, National Radio 
Institute, Washington, D. C. OUR 40TH YEAR 


NAMI 
ADDRESS 
criry 
write in dote 
VETS Baines: 


3KLM 


as aRADIO'TY Technician 


J. E. Smith, President 
National Radio Institute 


Get a Better Job—Be Ready for a Brighter 
Future in America’s Fast Growing Industry 


Training PLUS opportunity um the 
FECT COMBINATION for 
good pay When 
good, the the 
PAY, GETS PROMOTED 
woarce, the tramed man eny 
SECURITY 
and your 
things of life 
Kadio Tel 
field 
bigger 


sdvancement tires 


trained man make KE 
GRE 
NEI training « 
you family more of the 
today 
Pelev 
before, Over 
Stations « 


Vision is 


Even without imion, Radio 
than ever 
mn the air, more 


Automobil 


Pelevision 


sroadcasting 
DES erable 
are in use. Then 
Broadcast 


conmsat now 


Stations 


mi bonne 
extend from coast 
with 
wets already 
1. BOO 


over 25 million 


inuse. There are 


more Television Stations. Use 
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job security 
are 
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When jobs are 
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better 
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opportunity 


$000 Radio 
than 
Radios 


Television 


to 


‘Television 
channels for 


of 


Start Soon to Make 
$10 to 515 a Week 


Extra Fixing Sets 


job while training. Many 

make $10, $15 and more 
fixing neighbors’ Radios 
starting a few months after 
start sending special 
booklets that show you how to fix sets, 
the day you enroll. The multitester you 
build with parts 1 furnish he Ips discover 
and correct troubles 


SEE OTHER SIDE 


Keep your 
NRE students 
i week extra 
napare time, 


enrolling. I you 


Aviation and Police Radio 
Relay, Two-way Radio c« 
buses, taxis, trucks, ete 
uses for Radio-Teleyv 
in Industry 
and Homes 


My Training is Up-to-Date 
You Learn by Practicing 


Get the benefit of my 40 experience 
training men. My well-illustrated 
give you the basic principles 


Mu ro Wave 
mmmunication for 
is expanding. New 
mon principles coming 


Government, Communications 


years 
lessons 
you must have 
to assure continued success. Skillfully de 
veloped kits of parts | furnish “bring to 
life” the principles you learn from my 
sons. Read more abe 
on other side of 
Naturally 
I have 
more 
I he 
gives experi on 


BOTH Radio Television 
Find Out About the Tested 
Way to Better Pay 


Read at the right how few of 
students made out who acted to get 
better things of life. Read how NRI 
dents earn $10, $15 a week fixing 
Radios in spare time starting after 
enrolling. Read how my graduates start 
their own businesses. Then take the next 
step mail card below 

You take absolutely no risk. | even pay 
postage. | want to put an Actual Lesson in 
your hands to prove NRI home 
practical, thorough. | want you to se« 
64-page book How to Be a 
Radio-Television because it tells you 
about my 40 years of training men and 
important facts about present and future 
Radio-Television job opportunities. You 
can take NRI training for as little as $5 
a month. Many graduates make more than 
the total cost of my training in two weeks 
Mailing postage free card can be an im 
portant step in making your future success 
ful. J. KE. Smith, President, National Radio 
Institute, Washington 9, D.C. OUR 40TH 
YEAR 
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FIRST CLASS 
Permit No. 20-R 
(Sec. 34.9, PL. &R.) 
Washington, D.C. 


No Postage Stamp Necessary 


BUSINESS REPLY CARD 


f Mailed 


In The United States 


POSTAGE WILL BE PAID BY 
NATIONAL RADIO INSTITUTE 
16th and U Sts.,N.W. 
Washington 9, D. C. 


The men whose 
below were not 
long 
are now 


messages are 
born successful 
ago they were doing exactly 
reading my ad! 
they should KNOW MORE 
could EARN MORE 


Mail card below now 


published 
Not so 
as you 
They decided 
so they 
so they acted! 


| TRAINED THESE MEN 


Consultant on 
Antenna Systems 


"I resi 
wineer 


ned as Chief En- 
iow | am on my 


own a8 consultant on Fd 
private and commercial 
antenna systems.’’ RJ 
Bailey, Weston, W. Va 


Centro! Operator, 
Station WEAN 


I recetved m 
ud worked « 


Now 
control 


with 
operator 


course ix complete 
Arnold. Rumford, KI 


Radio-Television 
Service Chief 
Am chief Radio and Tele 


ae 
large 
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vision serviceman for 
repair shop 
very good; workin 
ditions pleasant."’ 
Brogan, Louisville 


Pay 
con 
@ 

Ky 


$10 6 Week 

in Spere Time 
Before finishing, I 
earned as much as $10 
a week in Radio servic- 
ing, in my spare time. I 
recommend NKI 8s 
J. Petruff, Miami, Fla 


Own 


Hes 
Radio-Television Shop 


Doing Radio and 
lelevision servicing full 
time Have my own 
shop. | owe my success 
to NRL. Curtis Stath 
Fort Madison, lowa 


Got First Job 
Thre WRI 
My first job was with 
KDLRE Now Chief 
Ener. of Radio Equip- 
ment for Police and 
Fire Dept T Norton 
Hamilton, Ohio 


My Training Leads to Jobs Like These 


BROADCASTING 
Chief Technician 
Chief Operator 
Power Monitor 
Recording Operator 


Remote Control Operator 


SERVICING 

Home and Auto Radios 
P.A. Systems 
Television Receivers 
Electronic Controls 

FM Radios 


IN RADIO PLANTS 

Design Assistant 

Transmitter Design 
Technician 


Service Manager 
Tester 

Serviceman 
Research Assistant 


SHIP AND HARBOR 
RADIO 

Chief Operator 

Assistant Operator 

Radiotelephone Operator 


GOVERNMENT RADIO 

Operator in Army, 
Navy, Marine Corps, 
Coast Guard 

Forestry Service 
Dispatcher 

Airways Radio Operator 


AVIATION RADIO 

Plane Radio Operator 

Transmitter Technician 

Receiver Technician 

Airport Transmitter 
Operator 


TELEVISION 

Pick-Up Operator 

Voice Transmitter 
Operator 

Television Technician 

Remote Contro! 
Operator 

Service and Maintenance 
Technician 


POLICE RADIO 
Transmitter Operator 
Receiver Serviceman 
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ites Your Own Business 


Many NRI trained men start 


their own 


successful 


Radio- 


Television sales and service bus- 


iness with 


of mine, 
writes 


uate 


N. J., 


g since graduating. 


capital 
spare time. Joe Travers, a 
in Asbury 
“I've come a long 
@ way in Radio and 


earned in 
rad- 
ark, 


Television 


Have my own 


business on Main Street.” 


THESE FAMOUS 
ORIGINAL EQUIPMENT 
FAVORITES 


for SERVICE - EXPERIMENTAL - INDUSTRIAL - and MILITARY uses 


For over 25 years, these Stackpole components have been sold only direct from 
the factory in huge production quantities to the world’s leading equipment 
manufacturers. 


Now, for the first time, you can get them in lots of up to 1,000 through selected 


parts distributors . . . fast and economically. 


Every Stackpole component is produced under full _—_ control that extends 
from raw materials to final tests. And each type is fully proved through years of 
field service in the most exacting applications—military, service replacement, and 
commercial. 


Write for bulletin on any type and name of nearest distributor. 
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STACKPOLE CARBON COMPANY 
26 Rittenhouse Place, Ardmore, Pa. 


CHANNEL 


masrer's WAS 


. the most important antenna 
development since the 
‘ introduction of the basic Yagi! 


The World’s First 
Triple-Powered Yagi... 


4 Brilliant all-channel 
‘ VHF performance — 
___ and really ready for COLOR! 
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* No other antenna provides such outstanding 
long distance reception in black and white. 

* No other antenna is so well prepared to meet 
the exacting requirements of color television: 
Uniform high gain, flat frequency response, 
extremely narrow polar patterns, highest 
front-to-back ratios. 
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make the RAINBOW | ee inoek a 
all-channel VHF antenna 
science has yet produced. 


1. New spacing formula: Channel Master research hos 
now established new, more efficient relationships 
between the Yagi's parasitic elements (directors and 
reflectors) — far greater efficiency than a screen. 
The radical new spacing arrangement between these elements 
has, for the first time, extended the full efficiency and 
high gain of the basic narrow band Yagi over the 
full width of an entire VHF band. 


New “triple power” High Band pee erin ee 

reflector: Three-segment directors and reflectors, 

with each segment insulated from its adjecent 

provide the combined power of three High Band Yagis, 

operating side by side, in perfect phase. This is the first time 

an entire antenna has been made to operate on the same 

high gain principle as the fabulous Tri-Pole. 

New “intermix”’ design: Combines — into one single 

antenna — two separate , independent sets of directors and 

reflectors, one for High Band, one for Low Band. 

Each parasitic system operates only on its own band. 

No compromise design. No interaction. No signal loss. 
PLUS Channel Master's original, super-gain TRI-POLE .. . 

the unique triple-powered dipole that made the Champion 

the most wanted antenna in America. 


2 great models available: 
RAINBOW, Model No. 330 — for secondary and near-fringe areas. 
SUPER RAINBOW, Model No. 331 -— for fringe and super-fringe areas. 


° Heovier lines indicate elements operating on: 
width — 
Full band Low Band only High Band only 


highest gain — of any | | 


T=Tripele 
(showing 


all-channel! antenna. I I | | cerent 
ssn ty ’ 

Diagram illustrates independent hi HH | . a Single bay 

operation of the RAINBOW’s High 

Band and Low Band porasitic ele 1| RAINBOW 


ments. Note unique new spacing Note that each High Band element is actually three seporate elements, model no. 330 
arrangement between elements each insuleted from the others, for triple-powered performance 


Here’s how the RAINBOW out-performs the famous Champion. 
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Don't let any Antenna Manufacturer 
pitch curves to you! 


atl 
with Exclusive Electro-Lens* 


Focusing 


Don’t be misled by any manufacturer's 
“homemade” charts on antenna per- 
formance. We can show you how to 
plot curves that will “‘prove’’ that a 
busted steel guitar on an 8-ft. flagpole 
outperforms any antenna you can name 
—even our own superb Winegard 
INTERCEPTOR. 

No—all that counts is, PERFORM- 
ANCE IN ACTUAL USE. Therefore, 
DO THIS: Use a single INTER- 
CEPTOR on your next installation 
where you'd ordinarily stack two bays. 
See if one INTERCEPTOR doesn’t 
give better results than any stacked 
installation you have made nearby. 
Once in a blue moon, a second bay is 
necessary even with our INTER- 
CEPTOR. But rarely. So we say to 
you, “Why use two when ONE will do?” 

Order an INTERCEPTOR today. 
Let it tell its own story in the only 
place it counts—-on one of your own 
installations. If it doesn’t far surpass 
any other antenna you've ever used, 
fire it back to us! We'll return your iy ks ; 
money—and we'll still be friends! So *Patent Pending 


> ! 
-+- order NOW! THE INTERCEPTOR gives the 
A FAR BETTER PICTURE clearest, sharpest pictures obtain- 
OR YOUR MONEY BACK! able . . . not just on one or two 


Antenna No. Winegard Trade Name List Price WINEGARD PIXIE a> ... but on all 12 VHF 


.. $24.95 a bay A quality all VHF 

$14.95 a boy gutane enjouna 

Shipped, one L-4 to a carton (stacking bors available) or top perform- 
Shipped, two L-5's to @ corton with stacking bors. CESSES STOW peste. 


See your jobber now or write us for complete information. 


WINEGARD company 


3000 Scotten Boulevard, Burlington, lowa 
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Not since the beginning of the Industrial Revolution in the 18th 
Century have there been such amazing technological advances in 
the wide open Radio-Television-Electronics field. And there’s no end 
in sight... FM — UHF — HIGH FIDELITY —- COLOR TELEVISION — 
RADAR — LORAN — all magic words holding out the promise of 
good-paying jobs with a secure future . . . for qualified men. 

NOW, while opportunities for trained men are still increasing, is the 
time to prepare yourself to advance with the ever-expanding, Radio- 
Television-Electronics field. You can become a well-paid TELEVISION 
TECHNICIAN by letting me start your training now! 


y School fully approved to train Veter- 
pns under new Korean G.!. Bill. Available 
pniy to Veterans dischorged after AUGUST 
20, 1951. If eligible, CHECK COUPON. 


EARN WHILE YOU LEARN. Almost from the very stort you can earn extra money while 
learning by tepatting tadlo-TV sels for friends and neighbors. Many of my students earn up to $25 
@ week . . . pay for their entire training from spare time earnings . . . start their own profitable 
service business. 


FREE FCC COACHING COURSE. important for BETTER PAY JOBS requiring FCC license. 
ov $ Training NO EXTRA COST. Top jobs go to FCC-licensed technicians. 


My Radio-FM-Television Technician Course is especially prepared for men with no pr s 
experience or training. | have troined hundreds of men for successful careers in radio-television- 
electronics. Many of them hed only @ grammar school education and no previous experience what- 
soever in the field. 


My FM-TV Technician Course lets you toke full advantage of your previous experience — either 
civilian or Armed Forces. YOU CAN SAVE MONTHS OF TIME . complete your training by getting 
@ thorough background in Frequency Modulation and Television Theory and PRACTICE. 

You “Learn by Doing’, working with parts and equipment | send you. YOU BUILD AND KEEP A 
TV RECEIVER. 


EXTRA TRAINING IN NEW YORK CITY AT NO ADDITIONAL COST 
You get two weeks, 50 hours, of intensive laboratory work on modern electronic equipment at our 
associate school in New York City — Pierce School of Radio & Television. | give you this AT NO 
EXTRA COST whatsoever, after you finish your home study training in the Radio-FM-TV Technician 
Course or the FM-TV Technician Course. Your home study course is complete without this two-week 


laboratory session, but it is one of the mony Extras available to you from RITA. 


2) 
Badio Blevinion raining PBssociation 


52 EAST 19th STREET @e NEW YORK 3, N. Y. 


Licensed by the State of New York @ Approved for Veteran Training 
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_NON-VETE 


tue 


tC lene, 85, MA 
President. Radio tele 
vision Training Asso 
cietion Executive 
Oirector, Pierce School 
of Rodi & Televinon 


OF Signe! Generator 


CW Telephone Transmitter 

fuperHet Bodie Receiver 
As port of your training, | give you all the equipment you need 
to set up your own home laboratory and prepare for a BITTER 
PAY TV JOB. You build and keep o professional GIANT SCREEN TV 
RECEIVER complete with big picture tube (designed and engineered 
to take any size up to 21-inch) . . . also a Super-Het Radio Re- 
ceiver, RF Signal Generator, Combination Voltmeter-Ammeter- 
Ohmmeter, C-W Telephone Transmitter, Public Address System, 
AC-DC Power Supply. Everything supplied, including all tubes. 


’ CTY Comeroman & Studio Tochnicion Covrse 64 


ANEW CONCEPT IN ROTATOR ENGINEER 
| : | 


Built-In Thrust Bearing—3200: 1 Reduction Gear Train—Dynamic Braking! 
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PIANO KEYBOARD TUNING! 
Finger-tip control tuning. Pre 


Zante 1 position indicated af all tim 


J \ Magnificently styled console 


a joy to behold 


Especially designed for fidelity reception of sharply directional 
color transmission. The JFD Roto King is the first ever engineered to 
overcome shortcomings of conventional rotator design which seriously 


affect the accuracy of antenna position and indication: 


ambiguity (error) and voltage fluctuation. The result is 


stop-watch. vty of enhitniiin for fidelity, reception ‘of nie 


390 DEGREE ROTATION 
CARTRIDGE SERVICING! STOP WATCH TUNING ACCURACY! IM EITHER DIRECTION 


Detact power drive unit can be uit tive trol sy 0 i ( te 390 deqree revolut 


JFD MANUFACTURING CO., INC., BROOKLYN 4, NEW YORK 
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Model RT100-M Mahogany $44.95 List 


Model RT100-IV Ivory $44.95 List 


Home Study Courses in 


TELEVISION SERVICING 


offered by 


Study Television Servicing—from the very source of the latest, up-to- 
the-minute TV and Color TV developments. Train under the direction 
of men who are experts in this field. Take advantage of this oppor- 
tunity to place yourself on the road to success in television. RCA 
Institutes, Inc. (A Service of Radio Corporation of America), 


FIRST HOME STUDY COURSE 
IN COLOR TV SERVICING 


Now you can train yourself to take advantage of the big 
future in Color TV. RCA Institutes Home Study Course 
covers all phases of Color TV Servicing. It is a practical 
down-to-earth course in basic color theory as well as how-to- 
do-it servicing techniques. 

This color television course was planned and developed 

the combined efforts of instructors of RCA Institutes, 

of RCA Laboratories, and training specialists of 

RCA Service Company. You get the benefit of years of RCA 
research and development in color television. 

Because ‘of its highly specialized nature, this course is 
offered only to those already experienced in radio-television 
servicing. Color TV Servicing will open the door to the big 
opportunity you’ve always hoped for. Find out how easy it 
is to cash in on color TV. Mail coupon today. 


SEND FOR FREE BOOKLET 


Mall coupon in envelope or paste on 
postal card. Check course you ere inter- 
ested in. We will send you a booklet that 
gives you complete information. No sales- 
mon will call. 


Color 
Tele jsion 


RCA INSTITUTES, INC. 


4 SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET. NEW YORK 14, N.Y. 


thoroughly trains you in the “why” as well as the “how” 
of servicing television receivers. 


HOME STUDY COURSE IN 
BLACK-AND-WHITE TV SERVICING 


Thousands of men in the radio-electronics industry have 
successfully trained themselves as qualified specialists for a 
good job or a business of their own—servicing television 
receivers. You can do this too. 


This RCA Institutes TV Servicing course gives you up-to- 
the-minute training and information on the very latest 
developments in black-and-white television. 


As you study at home, in your spare time, you progress 
rapidly. Hundreds of pictures and diagrams, ecasy-to-under- 
stand lessons help you to quickly become a qualified TV 


serviceman. 


There are ample opportunities in TV, for radio servicemen 
who have expert training. Mail coupon today. Start on the 
road to success in TV Servicing. 


MAIL COUPON NOW 


RCA INSTITUTES, INC. 
Home Study Dept. RN-1154 
350 West Fourth Street, New York 14, N. Y. 


Without obligation on my part, please send me 
copy of booklet on: 


He e Study ) “ | ‘ N ery 
} eo St iy f 


(please print) 


A new standard in 
electrical and mechanical 


perfection in all 
new YAGI antennas 


Featuring the new 
WALSCO “Octopus” 
Model #4110. 
A combination 
Yagi-conical for 
superlative all-channel 


reception. 


Model i: me | 0 | 
10 element | | 5 
broodband Yagi | 


“futurized” 
Model #4160 
Walsco’s exclusive series 
“umbrella” snap-out —— - 5 element, single 
design provides perfect 


channel Yagis. 
element alignment a“ > 


seer te reach 
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. -@ complete line of 32 “futurized” Yagi 
antennas with superlative performance . . . for 
fringe and ultra-fringe oreas; for black and white 
and coler on all present and future channels. No 


> METAONNES CORPORATION 
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ADVANCE! Raise your earning power-learn 


RADIO-TELEVISION-ELECTRONICS 


by SHOP-METHOD 


HOME TRAINING veil 


GOOD JOBS AWAIT THE 
TRAINED RADIO-TV TECHNICIAN 


There is a place for you in the great Radio-Television- 
Electronics industry when you are trained as National 
Schools will train you at home! 

Trained technicians are in growing demand at good pay 
—in manufacturing, broadcasting, television, communica- 
tions, radar, research laboratories, home Radio-TV service, 
and other branches of the field. National Schools Master 
Shop-Method Home Training, with newly added lessons 
and equipment, trains you in your spare time, right in 
your own home, for these fascinating opportunities. 
OUR METHOD IS PROVED BY THE SUCCESS OF 
NATIONAL SCHOOLS TRAINED MEN, ALL OVER 
THE WORLD, SINCE 1905. 


EARN WHILE YOU LEARN 


Many National students pay for all or part of their train- 
ing with spare time earnings. We'll show you how you can 
do the same! Early in your training, you receive “Spare- 
time Work” Lessons which will enable you to earn extra 
money servicing neighbors’ and friends’ Radio and Tele- 
vision receivers, appliances, etc. 


T.R.F. Receiver 


Signal Generator Audio Oscillator 


National Schools Training is All-Embracing 
National Schools prepares you for your choice of many 
job opportunities. Thousands of home, portable, and auto 
radios are being sold daily—more than ever before. Tele- 
vision is sweeping the country, too. Co-axial cables are 
now bringing Television to more cities, towns, and farms 
every day! National Schools’ complete training program 


qualifies you in all fields. Read this partial list of opportu- 


nities for trained technicians: 
Business of Your Own « Broadcasting 
Radio Manufacturing, Sales, Service « Telecasting 
Television Manufacturing, Sales, Service 
Laboratories: Installation, Maintenance of Electronic Equipment 
Electrolysis, Call Systems 
Garages: Auto Radio Sales, Service 
Sound Systems and Telephone Companies, Engineering Firms 
Theatre Sound Systems, Police Radio 
And scores of other good jobs in many related fields. 


TELEVISION TRAINING 
You get a complete 
series of up-to-the- 
minute lessons cov- 
ering all phases of re- 
pairing, servicing and 
construction. The same 
lesson texts used by resi- 
dent students in our 
modern and complete Television broadcast studios, lab- 
oratories and classrooms! 


November, 1954 


You also 
receive this 
Multitester 


Superheterodyne Receiver 


LEARN BY DOING 


You receive and keep all the 
modern equipment shown 
above, including tubes and 
valuable, professional qual- 
ity Multitester. No extra 
charges. 


FREE! RADIO-TV BOOK 
AND SAMPLE LESSON! 
Send today for 
National Schools’ new, 
illustrated Book of Oppor- 
tunity in Radio-Television- 
Electronics, and an actual 
Sample Lesson. No cost— 
no obligation. Use the 
coupon now—we'll 
answer by return 


airmail. 
APPROVED FOR 


VETERANS 


NON-VETERANS | Resident and 
Check coupon below Home Study 


Courses Offered! 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA + ESTABLISHED 1905 
IN CANADA: 811 W. HASTINGS STREET, VANCOUVER, B.C 
GET FACTS FASTEST! MAIL TO OFFICE NEAREST YOU! 
(mail in envelope or paste on posta! card) 
NATIONAL SCHOOLS, Dept. RH-114 
4000 S$. Figueroa Street 323 West Polk Street 
Los Angeles 37, Calif. Chicago 7, tl. 
Send Free Radio-TV Electronics book and FREE sample 
lesson. No obligation, no salesman will call. 


or 


NAME a BIRTHDAY 19 


ADDRESS — 


pany ZONE STATE 


) Check here if interested i in n Resident School Training at Los Angeles 
VETERANS Give Date of Discharge 
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TUNG-SOL 
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TECHNICAL DATA. 


PAYS OFF IN SERVICE! 


T.58 700 paoges—600 tube types 


NEWI 1954 Edition! T-70 200 pages of data on 
CR tubes, receiving and special tubes, dial lamps 


T-3) 300 blueprint base diagrams 


for 1100 tube types 


Here's the most practical set of tube ref- 
erence books in the industry—all the in- 
formation you need for everyday jobs! 
They're easy to read—easy to use (always 
lie flat when open). You'll get work done 
faster with Tung-Sol Technical Data 
Books. Ask your tube supplier about them. 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. 
Sales Offices: Atlanta, Chicago, Columbus, Culver 
City (Los Angeles), Dallas, Denver, Dewoit, 
Newark, Seattle 


TUNG-SOL 


TECHNICAL DATA 


Tung-Sol makes All-Glass Sealed Beam Lamps, 
Miniature Lamps, Signal Flashers, Picture Tubes, 
Radw, TV —~ Special Purpose Electron Tubes 
and Semiconductor Products. 


HERBERT A. GUMZ has been elected 
| president and chief executive officer of 
Crescent Industries 
Inc. of Chicago. 
Prior to joining 
the firm, Mr. Gumz 
was associated with 
Webster - Chicago 
Corp. for 11 years, 
his last position 
being that of execu- 
tive vice-president. 
He is active in industry and civic affairs 
in the Chicago area. 
He will maintain offices at the com- 


; | pany’s plant at 5900 W. Touhy Ave. 


+ * * 


| ELECTRONIC TUBE CORPORATION of 
| Philadelphia has been purchased by 
Kenneth C. Meinken, former president 
of NATIONAL UNION RADIO CORPO.- 
RATION. He is serving as president of 
the Philadelphia firm .. . KEPS ELEC- 
| TRIC COMPANY's high-fidelity studio in 
| downtown Pittsburg has been sold to 
W. S. Potter, former vice-president of 
| the company. The studio will be oper- 
ated as CONCERTO ROOM, INC. at 642 
Grant Street with no changes in oper- 
ating personnel ... Max Baume has 
resigned as national sales manager for 
BROOK ELECTRONICS, INC. to open a 
representative's office, BAUME ELEC- 
TRONIC SALES COMPANY in White- 
stone, Long Island... JAMES M. 
SCALES COMPANY has been formed on 
the West Coast and will maintain of- 
fices in the Western Merchandise Mart 
in San Francisco. The company will 
act as manufacturers’ representatives in 
electronic equipment and supplies . . . 
ORRADIO INDUSTRIES, manufacturer of 
“Irish” brand recording tape, has 
purchased the recording tape reel 
division of COMPCO CORPORATION of 
Chicago, one of the largest producers 
of aluminum reels for magnetic tape 
. of * 


| ROBERT J. CALDWELL has been appoint- 
| ed manager of the recently-established 
New Products De- 
partment of Na- 
tional Company, Inc. 
His job will be to 
coordinate the de- 
partment’s program 
of expansion and de- 
velopment. 

The new depart- 
ment was estab- 
the needs of the com- 


Ay 


lished to meet 
pany’'s rapid expansion in the electronic 


field. The department will bring out 
new items developed within the com- 
pany itself and launch an intensified 
program of development of products 
from other sources. 

Mr. Caldwell holds both bachelor and 
master degrees in electrical engineering 


from MIT and has taken advanced 
work at both MIT and Harvard. He is 
a member of the AIEE and a senior 
member of the IRE. 

” os x 


JOSEPH F. WHITAKER has been named 

vice-president in charge of sales for 
Weller Electric Cor- 
poration of Easton, 
Pa. 

In his new capac- 
ity, Mr. Whitaker 
will plan and 
pervise the national 
promotion and sales 
of the company’s 
soldering guns, sol- 

dering kits, and power sanders. 
Formerly with International Resist- 
ance Company of Philadelphia, he has 
been active in electronic component 
sales for the past ten years. He joined 
Weller last year as sales manager. 


Su- 


* + * 


WILLIAM BALDERSTON, president of 
Philco Corporation, has been named 
chairman of the board and JAMES H. 
CARMINE elected to fill the post of pres- 
ident . LEON B. UNGAR, of Ungar 
Electric Tools, Inc. has been elected 
president of the Radio Parts & Elec- 
tronic Equipment Shows, Inc., sponsors 
of the incstry’s Electronic Parts Show 
held annually in Chicago . . . ROBERT 
S$. BURROS has been named advertising 
and sales promotion manager of Olym- 
pic Radio & Television Inc. . THEO- 
DORE ROSSMAN of Pentron Corp. was 
elected chairman of the Association of 
Electronic Parts & Equipment Manu- 
facturers. EP&EM is a trade group 
consisting of 118 electronics firms in 
the midwest . . . ROBERT G. SCOTT is 
the new assistant sales manager for 
the cathode-ray tube division of Allen 
B. Du Mont Laboratories, Inc... . 
JOHN C. BIRREL has been named place- 
ment director of Northwest Radio and 
Television School, the nationally-known 
correspondence school in Portland, 
Oregon ... Erie Resistor of Canuda 
Limited has named G. FRED EATON to 
the post of sales manager .GEORGE 
H. L. NORMAN has joined Sprague Elec- 
tric Co. as coordinator of the company’s 
activities in the field of electronic com- 
puter components. He was formerly 
associated with Corning Glass Works 
. . . Electro-Voice, Inc. has named 
EVERETT E. LEEDOM to the post of ad- 
vertising manager .. . THEODORE 
ROSSMAN has assumed the duties of 
industrial sales manager of the Pentron 
Corporation. He is vice-president of the 
firm ... PAUL NEWTON COOK is the 
new jobber sales manager for Chicago 
Standard Transformer Corporation .. . 
Technical Tape Corporation has named 
FREDERICK 1. KANTOR national sales 
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PHILCO 


ANTENNAS 


BUILD CUSTOMER CONFIDENCE... MORE SALES FOR YOU! 


Designed to outperform any equivalent antenna in its 


class, each Philco Super Performance TV Antenna 
provides the finest picture possible...long life 
and ease of installation. Powerful Conical . . . all- 
aluminum VHF Yagis, engineered for quick rigging 
PHILCO TWO-BAY ... light weight. Stacked versions provide top-qual- 
SUPER CONICAL ity fringe area reception. Only six UHF Yagis cover 
Strong signal pick-up on all VHT-UHF channels. the entire UHF spectrum. Here's powerful reception 
Ideal for fringe area reception .. . aluminum on all channels...the kind that builds customer 


construction with dowelled elements: Part No. 
45-3096-2. Single bay design: Part No. 45-3096 confidence ... more sales for you ! 


That's right! Ride any way you like it... or earn all of 

them! They're yours FREE with PHILCO FREE RIDE 

TICKETS ... and there's no waiting! Collect your 

selected “ride” as soon as you have the necessary num- 

ber of tickets. You can enjoy Rollfast Roller Skates; 

Radio Flyer Coaster Wagon; Rollfast Bicycle; BMC 

Juvenile Tractor; Airplane Trip for Two; 44 Ton Panel 

Dodge Truck; Plymouth Plaza Sedan. Concentrate 

your parts and accessories purchases on PHILCO and PROFITS with these great FREE RIDES... all at no 
make double profits . . . profits through the great ready- extra cost to you. Don't wait... register NOW! Get 
made PHILCO market of PHILCO owners and PLUS started on your FREE RIDE with PHILCO! 


SEE YOUR PHILCO DISTRIBUTOR FOR DETAILS 


CORPORATION 


ACCcCéessorey Orviston 
""A’’ AND ALLEGHENY AVE., PHILADELPHIA 34, PA. 
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. « musical term— 
“with breadth and dignity.” 


The Largo is a complete wide range speaker system utilizing the new 
Permoflux 8V8L Super Royal Eight speaker and 32 KTR Super 
Tweeter in an acoustically advanced enclosure scientifically matched 
to the speaker characteristics. The enclosure is an entirely new and 
unique horn-loaded non resonant baflle with horn loading of the 
speaker back wave accomplished in the cabinet base. Every inch of 
the cabinet construction serves an acoustically useful purpose. 

Baflle and speaker characteristics were matched octave by octave 
through laboratory tests to provide undistorted reproduction of all 
frequencies from 35 cycles to 16,000 cycles. Power handling capacity 
is 15 watts. A high frequency balance control is provided for matching 
individual room characteristics. 

Its low contemporary styling is gracefully proportioned for decora- 
tive blending with the finest room decor. Precision constructed of 
selected *;" Mahogany and Korina veneers 

A Permoflux Exclusive: Special connection for headset extension 
cord for private listening and hard of hearing music lovers, 

The Largo... Audiophile Net Price $99.75 


Enclosure styled by Contemperary American Furniture. 


The Fertissimo—A 2-way multiple speaker system, 
Unique “New Dual Driving Point” Enclosure Design 
surpasses bass and mid-range performance of finest 
12 and 15 inch systems. With 2 Super Royal 8 
speakers and Super Tweeter. Cabinet beautifully 
styled in Mahogany or Korina Blonde veneers. 
Audiophile Net Price $218.00 

The Diminuette-—A 2-way speaker system featuring 
full high fidelity performance with minimum cabinet 
size and low cost. With 2 Royal 6 speakers and 
Super Tweeter. In| Mahogany or Blonde finish. 


Audiophile Net Price $49.50 


Visit your Hi-Fi dealer for a demonstration; also hear the 
New Super Royal Speaker (8, 12, and 15 inch sizes). 


Send today for complete descriptive literature. 


4918 West Grand Avenue 


Chicago 39, Illinois 
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West Coast Plant 4101 San Fernando Road Glendale 4, California 


manager of its Electro-Magnetic Prod- 
ucts Division ... RICHARD T. ORTH 
has joined Westinghouse Electric Cor- 
poration as vice-president in charge of 
the electronic tube division. He was 
formerly vice-president of RCA. 
a * * 
LYMAN E. G. SUITER has been appoint- 
ed assistant to the vice-president of 
Fairchild Recording 
Equipment Com- 
pany and will assist 
in general manufac- 
turing problems due 
to the rapid expan- 
sion of the com- 
pany's activities. 
Their interests are 
in both the high- 
fidelity and theater equipment fields. 
Mr. Suiter comes to Fairchild from 
the radio division of Westinghouse 
Electric Corporation where for the last 
14 years he has served in a variety of 
manufacturing supervisory positions on 
both military and commercial equip- 
ment. 
* * * 
WARD PRODUCTS CORPORATION of 
Cleveland has established a new an- 
tenna research laboratory in Ashta- 
bula, Ohio for the design and testing of 
all types of television and automotive 
antennas. The new laboratory will sup- 
plement the facilities of GABRIEL ELEC- 
TRONICS in Needham, Mass., another 
division of the same parent firm... 
THE R. T. BOZAK COMPANY of Stam- 
ford, Conn. has leased a new building 
on the Post Road in South Norwalk 
which will house the expanded opera- 
tions of the speaker firm . . . ESC COR- 
PORATION, manufacturer of delay lines, 
filter networks, pulse transformers, 
etc., recently moved into a new build- 
ing at 534 Bergen Blvd., Palisades Park, 
N. J....%. & A. ELECTRONICS, an- 
tenna manufacturer, has moved to new 
and larger quarters at 1025 Nevada 
St. in Toledo, Ohio . . . RCA SERVICE 
COMPANY has established three new 
offices covering the West Coast area to 
handle “Antenaplex’”’ TV systems busi- 
ness. The offices are at 718 Dearborn 
in Seattle; 911 N. Orange Drive, Holly- 
wood; and 2640 Bayshore Blvd., San 
Francisco . . . ANCHOR DISTRIBUTING 
COMPANY has moved to 933 Penn Ave. 
in Pittsburgh ... A $200,000 branch 
electronics assembly plant has been 
dedicated by WEBSTER-CHICAGO COR- 
PORATION in New Ulm, Minn. The new 
plant will employ between 250 and 300 
people ... FRYLING ELECTRIC PROD- 
UCTS, INC., a subsidiary of ERIE RE- 
SISTOR CORP., recently opened its new 
manufacturing plant in Holly Springs, 
Mississippi. The new plant is devoted 
exclusively to the production of elec- 
tronic products and custom molded 
plastic parts .. . LOWELL MANUFAC. 
TURING COMPANY has expanded its 
production facilities for low-level sound 
equipment by building a new plant on 
Wall Street and Luda Ave. in St. Louis, 
adjacent to its main factory. It will 
cover 10,000 square feet on two floors 
RAYTHEON MANUFACTURING 
(Continued on page 164) 
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WAR DECLARED ON 
DEALER CALLBACKS! 


NEW TUBE TYPES FROM 
SYLVANIA SPEARHEAD ATTACK! 


The most important step in a concentrated campaign to eliminate 

dealer call-backs has been taken by Sylvania with the release of a 

group of new tube types. Sylvania’s new 5U4GB leads the group. 

The 5U4GB attacks the call-back enemy on many different fronts: 

1. The tube has been re-designed. Now, plates are longer and hea’ier 
with twin wings for better heat dissipation, Sylvania’s 5U4GB car- 
ries increased ratings of 275 ma at 44 volts drop with 1.0 amp peak 
plate current. 


2. Wafer Stem Construction—originally developed by Sylvania for the 
lock-in tube—has been adapted to the 5U4GB. The wafer stem elimi- 
nates electrolysis, provides stronger mount construction, permits 
better spacing. 

A new T-12 bulb provides greater heat dissipation, gives added 
strength, more rigidity because of its straight construction. 

Bottom mica has been added to make the tube stronger, improve 
filament alignment and eliminate arcing. 


Other Sylvania types are vastly im- biggest profit-robbing enemy can look TO IDENTIFY SYLVANIA’S NEW 


proved, too! All have Sylvania’s fa- forward only to an incessant, contin- 


mous wafer stem construction, plus uing effort on the part of Sylvania to RECEIVING TUBES LOOK FOR 


these additional design features: make his existence a thing of the past. 
Better Lead Spacing These quality tubes are now at your THE NEW CARTON! 
Stronger Mount Supports Sylvania distributor’s. —_— 
Stronger Micas 
Firmer Filament and Plates 
Greater Protection Against Shock 
and Vibration 
Better Heat Dissipation 
No Glass Electrolysis 
Fewer Burnouts 
Stronger, More Rugged Overall 
Construction 


NO MINOR SKIRMISH 
The Sylvania war on dealer call-backs 
is not a minor skirmish. It will con- 
tinue until dealer call-backs on these 
and other receiving tube types are 
completely eliminated. The dealer's 


ie we This new tube carton identifies Sy]- 
vania’s new high quality, improved 
receiving tubes. It's assurance to 
dealers of the finest receiving tubes 
made—unsurpassed for quality and 


Sylvania Electric Products Inc. yy 1740 Broadway, New York 19, N. Y. 
tn Canada: Syivonia Electric (Conoda) Ltd., University Tower Bidg., St. Catherine Street, Montreal, P. O 
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performance. For further information 
write to Dept. 4R-3511 at Sylvania. 


He’s out... 


Bell’s new Telephone Answering Set. In use, the 
machine tells the caller when to start talking, and 


when his time—thirty seconds—is up. 


but he’s answering his telephone! 


This newly designed Bell ‘Telephone Answering Sct 
makes it possible for you to go out — but leave your 


voice behind. 


Before you leave you twist a knob, dictate a mes 
sage into your telephone, then switch the machine 
to “Automatic Answer.” When somebody calls, the 
machine starts up and the caller hears your voice 
telling who you are, requesting his name and 
telephone number, repeating whatever you have 
said. ‘The reply is recorded too. On your return 
you play back all the calls that have come in, as 
often as you please. 
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The new machine features “talking rubber,” a 
Laboratories-developed recording medium made of 
rubber-like plastic and iron oxide which can be used 
over and over again millions of times. It is another 
example of how Bell Laboratories research works to 


help your local Bell Telephone Company serve you. 


Bell Telephone 
Laboratories 


Improving telephone service for America provides 
careers for men in scientific and technical fields _ 
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GET READY FOR THE 


cHristmas RUSH... 


GREATEST PROFIT 


\ 


is 


2 


FINEST PERFORMANCE. 


MOST COMPATIBLE MATCHED (2) 
_ COMPONENTS IN THE INDUSTRY 


4 pw experts tell us high-fidelity equipment will net a 
big share of Christmas sales. Take note of this pre- 
Veneers) A1-406 a diction now. Plan to take the biggest sales lead locally 
. with G-E Custom Hi-Fi. It's customer-preferred because it 

brings highest quality at lowest cost! It’s the best seller 

because it offers an impressive performance and cost edge 

over competition. Ideally-matched components assure 

finest tonal quality, longest life. Puc General Electric 

merchandise in your window. Display it on your floor. 


Then reap the extra dollar volume, the extra profits. 


Remember, your local retail promotion is backed by a 
special national campaign. Get on the bandwagon. Cash 
in on the ads in HOUSE BEAUTIFUL, ESQUIRE, HARPER'S, 
SATURDAY REVIEW, NEW YORKER, and HIGH FIDELITY. 
And, get ready for the Christmas rush. Order ample 


stocks of General Electric Hi-Fi components now! 
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General Electric Company, Section R9114 
Electronics Park. Syracuse, New York 


Send me information on all units in the G-E high-fidelity 
equipment line. 


NAME 
ADDRESS 
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EICO GIVES YOU ALL THREE: 
. Lowest PRICE » quauty , PERFORMANCE 


Laboratory Precision at Lowest Cost in the EICO oe FINEST QUALITY COMPO- EICO guarantees you can build any EICO KIT 
Industry ! NENTS, checked by stringent quality control —and save 50%. 
tests. . 


425K 5” eat ome KIT $44.95 


Feature-packed aiieioiae proven, economy-priced — an 
EICO exclusive! Tens of thoucands in use! 

Push-pull Vert. & Hor. amplifiers 

High V & H sens.; 0.05-0.1 rms v/in. 

H response: 5 cps—500 kc 

Useful to 2.5 mc 

Sweep: 15 cps—75 ke 

Z-axis intensity modulation 

Direct connections to CRT wan 

Tubes: 2-6/5, 3-6SN7, 2-5Y 


470K 7” PUSH-PULL OSCILLOSCOPE KIT $79.95 WIRED $129.50 


America’s greatest big-scope value—sets a new high for sen- 
sitivity at wide bandwidth! 

@ Vert.; flat +2 db 10 cps—1 mc, .01 rms v/in 

@ Hor.: flat 10 cps—200 kc, —4 db at 500 kc, .3 rms v/in. 

@ Sweep: 15 cps—100 kc 


95. 
NEW! 232K PEAK-to-PEAK VIVM with AC/DC UNI-PROBE Of VIVMs gy tv? $4.95, 
KIT $29.95. WIRED $49.95. | tmeters to 39 xy 


@ Measures directly p-p voltage 

of complex & sine waves: 0-4, 625K TUBE TESTER 

14, 42, 140, 420, 1400, 4200. KIT $34.95. WIRED $49.95. 

. OC (nee cine volte: ; 5, FA j a“ one conventional 
up to x an ubes. 

30,000 v. with HVP probe, & 250 {a3} © Lever-action switches 

mc with PRF probe Mk Be for individual testing of 

© aoe 0.2 ohms . 1000 megs f See f every element. 

‘ n f - , 

fh ne PIX TUBE ADAPTER for 

precision ceramic 4 ‘ vane Vertes aes. 

4” meter. UNI-PROB OBE: ‘i 3 @ Checks TV picture 

ee performs ali functions—a | ae ‘ . . tubes while in set. 

alf-turn of probe-tip selects DC i are § ’ ’ 

or AC- OHMS! (Pat. Pend.) 


j Extends range vp 1 


' 


360K TV/FM SWEEP GEN. 

KIT $34.95. WIRED $49.95. 
@ Covers all VHF TV/FM 
channels & freqs.: 500 kc— 
228 mc on fundamentais 
@ Continuous sweep width 
control, 0-30 mc. 
@ Crystal! marker oscillator 
@ Variable phasing of 60 
cps output 
@ Precision 5 mc & 4.5 mc 
crystals, $3.95 each 


" 1080K OU & t9v BATTERY ELeemaTen ib cwancen : SESK MULTIMETER KIT $24.95. WIRED 529.95. 
KIT $29.95. WIRED $38. hese winte sons, lll. = ohms/v.; 31 


@ 2 OC ranges oo (10A ~ ; fi 
continuous, 20A intermit- | ae ir, 10. ee ct ty 0-2.5, 


tent); 0-16V (6A continuous, 

12A Intermittent) j @ oC current: o 100 ua; 10, 
@ Continuous voltage ad- , 100, 500 ma; 

festnent variac-type trans- . 5 @ Ohms: dag “om. 20 


meg. 
. Seperate voltmeter & am- ~ wa S55K MULTIMETER 
t —— $29.95. WIRED $34.95. 
@ As above, but with 1% 
orecision . [es s. 
5 MULTIMETER ‘ 
KIT $12.90. WIRED $14.90 
@1000 ohms/v.; 31 ranges 
© “ne volts: Zero to 1, 5, 10, 
50, , 500, 5000 
~ mA MC current; 0-1, 10 ma; 
0.1, 1A. 
@ Ohms: 0-500, 100 K, 1 meg 
526K MULTIMETER 
KIT $13.90. WIRED $16.90. 
@ As above, but with 1% pre- 
cision resistors 


Separate Assembly & Operating Manuals 
supplied with each EICO KIT! SAVE 
OVER 50% — See the famous EICO line 
TODAY, at your local jobber. Write 
NOW for FREE latest Catalog R-II. 


Prices 5% higher on West Coast 


on resistors 
mer & YORE Hed} 
FOR wired $3 4 


~ it $23.99 


ELECTRONIC INSTRUMENT CO. INC., 84 WITHERS ST., BROOKLYN 11, N. Y. 
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HOOSING YOUR HI-FI LOUDSPEAK 


Fig. 1. A cone-type direct 


radiator 


By 
ABRAHAM 8, COHEN 


University Loudspeakers. inc. 


plus a compression-type 


tweeter, horn-loaded, equals the multi-unit as shown in the photo. 


HE rapidly increasing complexity of 
To hi-fidelity field has made the 

selection of equipment progressively 
more difficult for the layman, who 
simply wants a good reproducing sys- 
tem for his home at a price he can 
pay. These two articles will present 
the down-to-earth about loud- 


and room acous- 


facts 
Spe ikers, enclosures 
tics 

Fortunately, the principles of loud- 
speakers and their applications are more 
readily than are 
erning the associated electronic equip- 
ment In discussing electronic ampli- 
fiers the layman may 
terms not related to his everyday ex 
perience: load impedance 
ratio, damping factor, etc 
contrast, come across 


digested those gov- 


come across 
feedback 
He will, in 
terms concern 
ing loudspeakers that are thoroughly 
familiar. He will realize that deep bass 
notes must come from large speakers 
for he has heard such notes from large 
bass fiddles and massive tubas. Like- 
wise, he will readily accept the fact 
that treble notes come from diminu- 
tive loudspeakers, for again he has 
often heard these brilliant 
ing from small instruments like the 
piccolo and flute Similarly, in the 
matter of room acoustics, he will feel 
at home, for he knows how his 
when he sings in the 
shower and how dead it is in his well 
carpeted foyer 

The final test of any 
lies in what the ear likes 
Therefore high-fidelity 
equipment have set up el 
demonstration rooms where the buyer 
nay judge for himself and 
what his ear likes best. For 
we find audio shows organized 
throughout the land, especially at this 
time of year, which is the start of the 

fi “season.” However, it 
to point out concrete equipment fea- 


tones com 


voice 


reverberates 


audio system 
hears and 
jobbers ol 


iborate 
choose 


the same 


reason 


Is possible 
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What size loudspeaker should | buy? Should it be a 
single unit, a coaxial, or a triaxial? Answers to these 
and many other questions of importance to you in planning 
your hi-fi system are given. A similar discussion on 
loudspeaker enclosures will be presented next month. 


which will 
produced by it 


tures govern the effects 


The focal point of any acoustic re 
producing 
It doesn't 
is low- 


system is the loudspeaker 
matter whether the system 
or high-fidelity, the loudspeaker 

and only the loudspeaker 
the electrical signal to an audible sig 


converts 


nal which in some measure resembles 
the original sound The 
Which the reproduced 

proaches the original is a 


degree to 
sound = ap- 
function of 
many factors operating upon the loud 
speaker, as well as the quality of the 
loudspeaker _ itself But the prime 
source of sound is the loudspeaker 
Loudspeakers vary in size and com 
plexity, depending upon the applica 
tion for which they are intended It 
is impossible to state that one type 
of speaker is unconditionally better 
than another The merit of one 
ol speaker another must be 
imined in the light of the intended 
plication For 
limit 
cause of the 
bookshelf int« 
peaker 
that an & 


type 


OvVel 


example, if we n 
ourselves to an & speaket 

limitation of a 
which we plan to put a 
that doesn't mean 
speaker is better 
it simply 


space 


system 
than a 15 
speaker; means that in this 
particular application the 8& 
is preferred to the 15 
Would we then go on to say 
given the space, a 15” speake 
be better than an 8” speaker? Again 
the answer is not an 
“yes.” It is “yes, but 


speaket! 


that 
would 


unequivocal 


The 15 


speaker will produce better and deeper 
than the &” speaker 
but will it give as good high frequen- 

In all probability, no. So there 
we have it again: the 15” speaker is 
better than the 8” speaker for the ap- 
plication for which it was intended, the 
reproduction of low 
this problem of 
we find the field of 
broken 


low frequencies 


frequencies Be 
cause of application 
loudspeakers and 
down into 
specific applications 
market of 

“woofer” 
“tweeter” 


enclosures cate- 
vories that meet 
We find the 


fering us 


loudspeaker 
low-frequency 
high freque ney 
middle “squawker” 
and integrated combinations 


speakers 
speakers range 
spe iker Ss 


of these 


speakers 


into “coaxial” 
These type 
pared with each other, not on a basis 
of what is “better,” but on a basis of 
what best fits 


or need 


and “triaxial” 
hould be com 


a particular application 
Loudspeakers are of two basic types 
and there 
sion driver, horn-loaded 
radiators (Fig. 1.) A direct radiator 
loudspeaker whose diaphragm or 
faces into the 
between it and the listener's ears ex 
grille cloth, while the 
the loudspeaker faces 


There are “direct radiators 


are “compre 


I a 
com room with nothing 
cept a rear of 
into a box-like 
cavity with or without acoustic com 
pensating openings A 
type loudspeaker in 
which the rear of the tightly 
sealed off in a and the 


front of the diaphragm into a 


compression 
driver unit is a 
unit 1s 
small chamber 


plays 
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of its matched enclosure, the bass response is of such magnitude as to permit the 
use of a tweeter to make the system into a multi-speaker installation of good balance. 


6 SPEAKERS 


12” SPEAKERS 


1S" SPEAKERS 


RAN 


“75 TOO CPS — 


Fig. 3. Relative frequency bands in which 
the natural resonances of the three differ- 
ent loudspeaker sizes will fall. See text. 


horn before the sound reaches the ear. 
This type of structure is usually found 
in tweeter (high-frequency) speakers. 
Here, again, there is no sharp line of 
demarcation between speaker types 
other than application. One is not 
necessarily better than another; they 
meet different applications. For that 
matter, a direct-radiator type of loud- 
speaker often is converted into a com- 
pression-type driver unit by building 
it into a structure of the “horn-loaded” 
type. (Fig. 4.) 

Often these two types are combined 
in a single unit, such as a_ two- 
way coaxial loudspeaker, where the 


“woofer” section is a large cone-type 


direct radiator and mounted concen- 
trically with it is the compression-type 


Fig. 4. A cone-type loudspeaker may be classified as a direct radiator when it is 
mounted in a bass reflex cabinet as shown at the left, but the same cone speaker 
becomes a compression-type driver when used in horn system shown at the right. 


CONE SPEAKER AS 
DIRECT RADIATOR 


CONE SPEAKER AS COMPRESSION 
TYPE HORN LOADED SYSTEM 


driver and horn for “tweeter” repro- 
duction. Such a structure has certain 
advantages and disadvantages over 
separate units, again depending upon 
the application. 

There is at least one cone-type 
speaker in every home audio system. 
If the system is a small, compact ar- 
rangement, it usually has a single 
speaker. If it is a very elaborate 
system it may have two or three cone- 
type speakers, and one or two com- 
pression-type, horn-loaded driver units. 
The most prevalent sizes of cone 
speakers are 8”, 12”, and 15”. There is 
a good reason for this variety of sizes, 
just as there is a good reason for the 
various-sized instruments of the or- 
chestra. Since loudspeakers reproduce 
music they must have some of the 
characteristics the originating instru- 
ments have. For example, we will find 
four sizes of stringed instruments in the 
modern concert orchestra: the violin, 
viola, cello, and bass viol. Although the 
frequency-producing ranges of these 
instruments may overlap considerably, 
they encompass different “bands” of 
notes, with successive bands reaching 
down into lower and lower notes. We 
may look upon 8”, 12”, and 15” speak- 
ers as overlapping instruments of our 
acoustic orchestra; in general, the 8” 
speaker will reproduce the highest 
band of tones, the 15” will reproduce 
the lowest band, and the 12” speaker 
will span the middle band 

It would be advantageous to con- 
vert these generalities to numerical 
figures because when we go to buy 
equipment, we shall come across fig- 
ures that are meant to give us in- 
formation as to what the speaker can 
do. All loudspeakers have “resonant 
frequencies.” At its resonant frequen- 
cy, a speaker will respond more readi- 
ly to a signal than at any other 
frequency. It is generally true that 
the larger the loudspeaker the lower 
its resonant frequency. We may find 
that various 15” speakers on the mar- 
ket have resonant frequencies rang- 
ing from 35 to 55 cycles-per-second; 
12” speakers may range from 45 to 8&5 
cps; and 8” speakers from 75 to 150 
cps. (Fig. 3.) What do these resonant 
frequencies mean in terms of listening 
pleasure, and in terms of system com- 
ponent selection? They indicate the 
general frequency area where a par- 
ticular speaker is most efficient for a 
given signal input They also show 
that one size of speaker is more effi- 
cient in one area than another size. To 
realize the maximum bass reproduc- 
tion we would want to employ a 15” 
speaker provided it can be 
dated within an enclosure 


accommoao- 
suitable to 
its needs. It is just as important to 
match an enclosure to the loudspeaker 
as it is to match the voice coil im- 
pedance of the loudspeaker to the out- 
put impedance of the amplifier. 

For illustrative purposes let 
back to the bass fiddle. Those long 
heavy strings _ that are tightly 
stretched across the big hollow body 
of the instrument really resound 
when they are plucked or bowed be- 
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us go 


cause of the resonating body of the 
instrument itself which is “closely 
coupled” to the strings, both mechan- 
ically and acoustically However, if 
we take this same set of strings and 
stretch it between two posts separated 
simply by thin air, the resultant sound 
will be equally thin. If we take our 
15” speaker with its low resonance 
and put it into an enclosure large 
enough to “resonate” with the speaker 
in full measure, we may expect maxi- 
mum listening satisfaction from the 
15” speaker for the low frequencies 
If, however, we should put this 15 
speaker into a box just barely big 
enough to physically contain’ the 
speaker, then we will seriously impair 
the performance of the speaker. Put- 
ting the speaker into extremely close 
confines literally tightens the air cush- 
ion around the speaker and raises its 
resonant frequency. If we have bought 
a loudspeaker because of its low reso- 
nant frequency and then operate it 
in an unsuitable enclosure, we have 
thrown away our money. 

Suppose, however, that to fit our 
pocketbook we must limit ourselves 
to an 8” speaker. Starting with an 8” 
speaker is not the worst thing in the 
world, for there are some fine hi-fi 
speakers in this size as we shall soon 
see Furthermore, after one has 
started his system with a good quality 
8” speaker, he may use it as a spring- 
board to a more complex system as his 
hi-fi experience grows. Having started 
with an 8” speaker with a high reso- 
nance, what may we expect of it in 
listening returns? When we state that 
an 8” speaker has a resonance of 90 
cps, we don’t mean that the speaker 
doesn't respond to anything below 
that frequency. This figure represents 
the frequency at which the speaker 
vibrates most freely; it definitely vi- 
brates below this frequency, but with 
the amplitude reduced approximately 
12 db per octave. Even though it is 
most efficient at 90 it will re- 
spond to a signal of 45 cps, but with 
approximately 12 db less output 

Getting down to actual musical en- 
joyment, what do we lose in the case 
of the smaller speaker The 
note on the piano is approximately 26 
cps, ona bass viol, 40 cps, on the cello, 
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Fig. 6. The “natural resonance” of the speaker simply determines 
the musical spectrum 
will not 
better or worse than another resonance in a different speaker. 
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Fig. 5. Although an 8” speaker may have more restricted low-frequency response 
than a 15” unit. it will produce relatively full musical output most of the time. 


64 cycles, on the bass tuba, 60 cps. 
We emphasize the word lowest. These 
are not “Johnny-one-note” type of in- 
struments; they don't play only their 
lowest note. They may hit it once in 
a while, but in the main the music 
they make is much higher in frequen- 
cy. Thus, when and if, low bass fid- 
dle notes happen to come along the 8” 
speaker will deliver them with enough 
level to present the feeling that the 
bass is there. On the other hand 
the 15” speaker will take these low 
notes in its stride. There will be more 
lows—and better lows with the 15” 
speaker than with the 8” speaker, 
when and if those low notes are pres- 
ent. If, however, we can continue to 
enjoy life with say, 90‘: of the music 
available, the higher resonance 8” 
speaker will do an admirable job. 
(Fig. 5.) 

Do we necessarily 
resonant frequency as possible? 
answer 1s no 


want as low a 
The 
Suppose we were build- 
ing a small bookshelf enclosure (Fig 
2) to take an 8” speaker Assum- 
ing an 8” speaker with a resonance of 
50 cps were available, let us compare 
the results of this speaker with one 
of 100 eps First, the 50 
cps speaker would normally have 
output in the 50 cps region than the 
100 cps speaker, provided it were per- 
fectly free to vibrate. But it is not 
free to vibrate because it is damped 
by the small air chamber of the en- 
closure It doesn't full 
output at 50 cps. However, it still may 
be a little better than the 100 eps 
speaker output jut there is a sec- 
ond factor. There is usually a drop 
in energy immediately above the reso- 
nant point of a speaker (Fig. 6), and 


resonance 
more 


produce its 


Fig. 7. For 
the speaker will 


indicate that it is inch 


single-speaker 
loudspeakers will provide good frequency bandspread. The 15 
loudspeaker 
rapidly at the high end of the frequency spectrum. See text 


will, as 


the lower this resonant frequency, the 
greater is the valley after it Thus 
we can get lows, but sacrifice 
somewhat immediately above the reso 
nant frequency. Which shall we pick” 
Good low and mediocre upp 
lows, by choosing a very low resonant 
frequency unit, or shall we have fai 
low and good upper lows by 
choosing a higher resonance unit? It 
is purely a listener's preference 
the first speaker he will get a 
better low From the 
speaker he will get a little 
bass, but more total music 
Although an 8&8” speaker may not 
deliver the low frequencies that th: 
15” speaker will produce, it is superior 
for high frequencies Its small size 
and lighter moving system make it a 
more efficient high-frequency 
Consequently, whereas a 
mentary 15 
restricted purpose of 
frequencies, we 


good 


lows 


lou Ss 


k rom 
little 
bass second 


kk SS low 


radiator 
single el 
only the 
producing low 
may obtain 
ceptable total music reproduction from 
a single 8” speaker 

This then brings us to the problem 
of single “wide-range” speakers a 
compared to specialized speakers for 
mid-range, and treble applica 
tions. If we wish to start with a sin 
gle speaker, we will have to select one 
which gives as broad 


speaker serves 


very ie 


bass 


a frequency re 
It will be a “wide 
“extended-range” speaker 
of the direct-radiator type, and either 
8” or 12”, for in these two sizes it i 
possible to 


sponse as possible 


range,” o1 


obtain a reasonable re 
sponse in both the treble and 
(Fig. 7.) An 8” speaker 
ally will have better highs than a 12 
whereas a 12” will have better low 
The choice of speaker will, of 


bass 


regions usu 


operation, the B-inch and 12-inch 


indicated on the graph. fall off 
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tions that .raise the degree of fidelity 
of which they are capable. Most of 
the improvements in general wide- 
range speakers have been made to- 
ward stepping up high-frequency per- 
formance and minimizing intermodu- 
lation distortion. 

What may we do to a simple loud- 
speaker to improve its high-frequency 
response? For one thing we could 
make it more efficient so that for the 
high-frequency electrical energy we 
feed into it, we get more acoustic out- 
put. Secondly, we might do something 
to the structure to spread out the high 
frequencies over a wider angle. The 
high frequencies that come out of the 
simple cone-type of speaker tend to 
concentrate in a relatively narrow 
beam while the lows spread out quite 
readily. The result is that there is a 
loss of high-frequency sound for the 
listener sitting off to the side of the 
speaker. Something can be done to 
the cone structure to break up the 
beaming of the highs and spread them 
out more uniformly over the room. 
Speakers designed to accomplish this 
purpose can be recognized by the dif- 
fraction or diffusicone elements lo- 
cated within the apex area of the 
cone. (Fig. 1.) These devices spread 
out the otherwise cightly beamed 
sound energy 

These elements are added to the 
apex of the cone in such a manner 

WOOFER MID-RANGE TWEETER that the body of the cone “uncouples” 
UNIT UNIT UNIT itself from the apex area when the 


cone is vibrating with high-frequency 


X xX energy. This is called a “mechanical 
crossover’: it is a means of convert- 

eR et a F- ing a single voice coil and cone assem- 
bly into a “two-way” system. When 

energized by low frequencies, the cone 

as a whole moves. When energized by 

high frequencies, only the center sec 

tion and the diffraction elements move 

Not only is such a two-way system a 


better dispersion agent for the highs, 
Lows MIDOLES HIGHS but it increases the efficiency of the 
Fig. 8. The components of a hi-fi three-way system are specialized units which are speaker in the treble region as well, 
designed to operate most efficiently within the band in which they are to be used. because of the uncoupling of the com 
paratively massive cone. Thus, such a 
depend on the enclosure size available used. After a wide-range speaker has two-way system is an improvement on 
The simple 15” speaker is out of the been used for some time, it may be- the “wide-range speaker” of the same 
running as a_ single-purpose, wide come the pivot point for future ex size because of the wider “fidelity 
range speaker because of its limited pansion of the system. However, sim angle,” the increased high-frequency 
high-frequency response ple single-speaker systems do have _ efficiency, and the minimizing of inter- 
These “basic wide-range speakers" definite limitations, and although they modulation between woofer and tweet- 
usually are low in price and perform do_ provide considerable listening er sections of the diaphragm 
quite satisfactorily when properly pleasure, there are several modifica (Continued o: page 134) 
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Fig. 9. A good two-way system can be made by adding a tweeter Fig. 10. In a two-way system. tweeter chosen must have a low 
and crossover network to an existing wide-range loudspeaker frequency roll-off compatible with high-frequency roll-off of woofer. 


iF TWEETER HAS HIGH CUT-OFF FREQUENCY, 
THEN ORIGINAL WIDE RANGE SPEAKER WILL 
HAVE TO HAVE A HIGH FREQUENCY ROLL-OFF 
CHARACTERISTIC -- — -— 

HI-FI 
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iF TWEETER HAS A LOW CUT-OFF FREQUENCY, THEN 
ORIGINAL WIDE RANGE SPEAKER MAY BE GIVEN A *® 
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L-C NETWORK F 
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NEW STANDARDS FOR TV ANTENNAS 


HE most common yardstick today 
Te evaluating the performance of 

TV antennas is db gain. As a matter 
of fact, however, even this unit of an- 
tenna measurement has lost its signifi- 
cance 

In the early days of TV, only pen 
tode tubes were used in the r.f. ampli- 
fier portion of the TV tuner. Consid- 
erable gain was realized, but the lim 
iting factor of the usable signal was 
the amount of noise generated in the 
first amplifier stage. The weak signal 
had to override this fixed noise level, 
otherwise there was too much “snow 
in the picture after amplification 

In succeeding designs, attempts 
were made to decrease the amount of 
interfering generated by the 
amplifier rather than 
the gain available from this stage 
This led to the triode-cascode circuit 

rhe same type of treatment is ap- 
plicable to some extent to the TV an 
tenna, and the common denominato! 
of antenna performance can be rightly 
called signal-to-noise ratio 


noise 


stage increase 


There are 
several factors that enter into the abil- 
ity of the antenna to deliver maximum 
signal with minimum amplified noise 
In order of importance they may be 
listed as: hvrizontal polar pattern 
front-to-back and side ratio, terminat- 
ing impedance, gain, and vertica! pola 
pattern. These five basic characteris- 
tics for any antenna 
ered as a whole 

As transmitted signals are 
horizontally polarized, the response in 
this plane is the critical consideration 
The horizontal pattern keynotes the 
general performance to be expected 
from the antenna and establishes, to a 
degree, the 
noise that can be realized 

The amount of noise which will be 
passed along to the receiver is com- 
posed of two parts. The first is termed 
thermal agitation, and is due to the 
random movement of electrons in the 
antenna conductors and transmission 
line. This type of noise is fixed for a 
particular antenna and exists across 
the entire frequency The 
second source of noise might be termed 


must be consid- 


video 


great ratio of signal-to- 


spectrum 


‘ 
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The RETMA Antenna Section is currently contemplating 


the adoption of a new method of rating TV antennas. 


This will avoid misleading and meaningless claims. 


man-made, and is composed of varying 
electrical disturbances from machin- 
ery, lighting equipment, etc. as well as 
atmospheric disturbances. These noise 
signals come to the antenna from all 
directions 

The horizontal pattern of an an 
tenna tells us the number of degrees 
around the antenna over which a sig- 
nal will be received and passed on to a 
set with satisfactory strength. The 
wider the lobe, the greater the noise 


received along with the desired signal 
Fig. 1 shows the standard folded dipole 
horizontal pattern with a beamwidth 
of 50 degrees, and the pattern of an 
ideal antenna with a beamwidth of 10 
The response of a test an 
tenna is also included. This test an- 
tenna has a beamwidth of 18 degrees 
at the 6 db points 

It was mentioned previously that 
there are five important characteris 

(Continued on page 132) 
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ANTENNA CHARACTERISTIC 


DIPOLE 
REFERENCE 
LEVEL 


OPTIMUM 
THEORETICAL 
LEVEL 


MAXIMUM 
RATING 


Horizontal polar pattern 
Front-to-back & front-to-side ratio 
Terminating impedance ratio 
Gain 

Vertical poler pattern 


0 db 


Theoretically perfect signal-to-noise rating 


50 degrees 


0 db 


10 degrees 20% 


20 db 20% 
20% 
20 db 20% 
10 db rejection 20% 


100% 


Table 1. 
with the optimum and reference 


List of the important antenna characteristics discussed in this article 
levels used with each for 


rating purposes 


Fig. 1. Polar diagrams comparing the horizontal beamwidth of a half-wave folded 
dipole (A) to the beamwidth of a test antenna (B) and an ideal antenna (C). 
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A SIMPLE—YET GOOD QUALITY—PREAMP 


By ALEXANDER FINLAY 


fidelity installation is called upon to 

perform several very important 
tasks. It is required to supply the am- 
plifying system with most of its volt- 
age gain. It is required to supply 
the proper gain vs frequency char- 
acteristics of the program material, 
and it must act as the control center 
for the entire high-fidelity system 

The usual power amplifier in use to- 
day about one to two volts 
input for full output. The usual mag- 
netic transducer or pickup used in 
these installations has an output which 
may be as low as ten millivolts. This 
means that in order to be suitable for 
use with any of the popular types of 
magnetic pickups, an amplification of 
about 46 db or 200-to-1 is required 
from the preamplifier 

The gain vs frequency characteristic 
of the preamplifier must complement 
the output vs frequency characteristic 
ot the record and magnetic pickup 
combination. The usual practice is to 
record in such a way that the output 
from a magnetic pickup is proportional 
to frequency from the lowest recorded 
frequency to a frequency of about 500 
or 800 cycles. The output of the pick- 
up is normally constant with respect 
to frequency from 500 or 800 cycles to 
a frequency of about 1590 or 2500 
cycles. Above 1590 to 2500 cycles the 
output from the magnetic pickup is 
again proportional to frequency. The 
equalization system of the preamplifier 
must be such that the over-all fre- 
quency response from record to power 
amplifier input is flat or constant 
throughout the audible frequencies 

In order to accomplish the desired 
result, the preamplifier must have a 
gain inversely proportional to frequen- 
cy from below audible frequencies to 
500 or 800 cycles (turnover §fre- 
quency). The gain must be constant 
from the turnover frequency to 1590 
or 2500 cycles (roll-off frequency). 


Te preamplifier in a modern high- 


requires 
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Details on a well designed 


pickups. Amplification of 46 


Above the roll-off frequency, the gain 
must once again be inversely propor- 
tional to frequency. In order to carry 
the proper compensation to frequencies 
below audibility from a turnover point 
of 800 cycles, for example, a total in- 
crease in amplification of about 40 db 
is required. This amplification plus 
the over-all gain necessary means that 
a total amplification of 86 db will be 
required of the amplifier. The compen- 
sation above the roll-off frequency re- 
quires a reduction in gain, usually of 
6 db per octave but sometimes of 2.5 
or 3 db per octave. Thus, high-fre- 
quency compensation has no effect on 
the amplification requirements. 

The fact that the preamplifier is the 
control center makes a small, attrac- 
tively designed unit very desirable. 
The unit must have sufficient flexibil- 
ity to cope with the several recording 
curves in today. The ability to 
operate properly, even though a con- 
siderable distance from the remainder 
of the amplifying system, is a definite 
advantage 


use 


Electrical Design 

There are, of course, many combina- 
tions of elements which will produce 
the required gain. The compensating 
system can be designed in a number of 
ways. However, designing the low-fre- 
quency compensation into the feed- 
back loop of an inverse-feedback am- 
plifier has the advantage of improving 
the performance of the amplifier with- 
out any disadvantage, such as a re- 
quirement for a_ higher-gain circuit 
when compared to the “losser” type 
of equalization system. When this sys- 
tem of compensation is used it does, 
however, become necessary to be some- 
what careful of the design as anyone 


Front and bottom views of the assem- 
bled preamplifier. The chassis meas- 
ures a mere 5”x10"x3” over-all. 


unit for use with magnetic 
db is provided in preamp. 


who has attempted a similar unit can 
no doubt attest. Without careful de- 
sign instability will undoubtedly exist, 
particularly when as much as 40 db of 
feedback is applied around more than 
one stage of amplification 

In order to allow sufficient gain 
while keeping the number of stages to 
a minimum, type 6SJ7 tubes were 
chosen. This allows the necessary 86 
db of amplification to be obtained in 
only two stages. The use of triodes 
would require at least three stages for 
the same amplification. The problem 
of applying the feedback around such 
a three-stage amplifier would be a 
much more difficult one than with the 
pentodes 

The 6SJ7 pentodes are connected in 
the usual manner except that the cath- 
ode bias resistances are quite low. 
This makes it possible to eliminate 
cathode bypass condensers without an 
amount of current feedback 
and also minimizes the possibility of 
hum trouble due to the unbypassed 
cathodes. In addition, the bias is quite 
low and allows the maximum 
conductance to be realized from 
tubes. 

One of the most common failings of 
amplifiers of this type is the method 
of applying the feedback loop. In the 
normal case the impedance of the feed- 
back loop is a small fraction of the 
impedance of the plate load of a pen- 
tode amplifier. If the feedback loop 
is connected directly to the plate of a 
pentode, part of the gain reduction is 
due to loading of this plate circuit 
rather than negative feedback. This 
difficulty has been avoided by taking 
the feedback from the output of a 
cathode follower which is driven by 
the second 6SJ7. This cathode fol- 
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excessive 


trans- 
the 


lower input is modified to produce 
high input impedance in order to mini- 
mize phase shift which would cause 
low-frequency instability. 

The original amplifier built along 
these lines achieved high-frequency 
compensation by the simple and well- 
known method of loading the magnetic 
pickup with resistance. While this 
method is simple and works well with 
pickups which have a resistance which 
is low compared to the reactance of 
the unit at the roll-off frequency, it has 
the disadvantage of being suitable for 
only one type of pickup. Later models 
have incorporated a type of high-fre- 
quency compensation which does not 
depend on the type of pickup used. 
This is accomplished by Ry and C, as 
shown in the circuit diagram. R, can 
be made continuously variable to give 
complete control of the roll-off fre- 
quency or can be a step adjustment. 
In the latter case Ry» plus Ry, should 
be equal to 1/27/-C. where f, the 
roll-off frequency. Different R,, values 
can then be selected with a switch to 
give the desired roll-off frequencies 

A second cathode follower is used to 
provide a low-impedance output 
tem which allows the preamplifier to 
be remotely located with respect to the 
power amplifier without any detrimen- 
tal effects on the frequency response. 
The two cathode followers cause a re- 
duction in voltage gain of 3 db 
which is not serious since the over-all 
gain is still about 43 db 

The combination R», Rx, and C,, al- 
lows an adjustment of the high-frequen- 
cy With Rs» in midposition 
no modification of high-frequency re- 
sponse At one extreme of R», 
half of the feedback loop is shunted 
by Cy. This in a 6 db reduc- 
tion the frequencies above about 
6000 cycles. The other extreme of R, 
the center of the feedback 
loop to ground and results in an in- 
crease of amplification above about 4000 
cycles. With R» in this position, the 
gain increases to a value determined 
by the R At inter- 
mediate settings of R» about the mid- 
point, modifications of the frequency 
response less than that produced at the 
extremes will be obtained. This control 
in conjunction with the roll-off control 
can be used to approximate 2.5 and 3 
db rates of attenuation above the roll- 
off frequency as shown in the plot of 
frequency vs amplification 

In any amplifier which has high gain 
at low frequencies, the problem of 
making the internal impedance of the 
power supply low enough so that low- 
frequency oscillation or “motorboat- 
ing” not occur is serious one 
In this instance it was necessary to 
use a voltage-regulator tube to isolate 
the cathode-follower plate circuits 
from the rest of the amplifier. By the 
same token, care must exercised 
when utilizing the main amplifier- 
power supply to supply power to the 
preamplifier. This can done but 
considerable decoupling must em- 
ployed in order to avoid low-frequency 

(Continued on page 115) 
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Ri, Re, Ro, Re, Re, Rue 
Re, Re—240 ohm, 1 w. res 
Rs, Re—240,000 ohm, 1 o 
Rio, Rise—1000 ohm, 1 » 
Ru—10,000 ohm, 1 
Riz—24,000 ohm, 1 » ‘ 
Ris, Ra—250,000 ohm poi 
Rie—10,000 ohm pot 

Riz, Ra—15,000 ohm, 1 w 
Ris, Ree—1 8,000 ohm, 
Rw—10 megohm, 1 » 
Re—3600 ohm, 1 w 
Ru—10,000 ohm, 10 » 
Ci, Ca, Cr—!I ufd., 200 v. cond 
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RELATIVE RESPONSE (08) 


Complete schematic covering a preamplifier designed to be used with magnetic pickups. 


The amplifier section was constructed on an “L-shaped aluminum bracket with shield. 


Preamplifier equalization curves. 


See text for discussion of measurement procedures. 
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To disassemble vibrator, attack bottom joint of can with di- 
agonal pliers. Pull the terminal disc and vibrator will then 
slide out of the can. Remove rubber cushion and clip all wires. 


Remove the stack of contactors from the frame. taking care 
not to bend or damage the reed and contacts. This will leave 
only the electromagnet attached to the frame of the vibrator. 


The core of electromagnet is riveted into slot at end of the 
frame. File protruding upset metal flush with frame then, us- 
ing a punch or screwdriver, knock magnet core out of frame slot. 


JUNK BOX © 
“SENDING IRON” 


FTER making code for a while with one of Samuel 
Morse’s pump handles, most operators begin to see 
the sense of having an automatic chopper. But there 

is the usual trouble——“Mr. Vibro” wants quite a few bucks 
for his “Plex,” and the modern home-brewed bug has 
evolved into a frightening basket full of tubes, relays, 
resistors, and whatnot. 

Here is a sending iron straight from the junk box that 
cuts the nicest Morse ever heard. With it, you can send 
from 10 wpm up to 40—-if you have it in you. How many 
tubes? None Relays? Likewise At most, the aver- 
age ham may have to scrape up as much as two-bits for 
parts, and spend a little time. The kind of work entailed, 
moreover, is just the kind to develop a little tool-skill 

The heart of the mechanical bug is made up of the 
reed, the control arm, the pendulum which governs the 
speed of the dots, and the contacts. These parts can be 
found in the junk box of any shop servicing portable, 
marine, or mobile radio. All that has to be dug up is 
a burned-out vibrator. The one used in the bug pic- 
tured is a Radiart non-synchronous. While others may be 
used just as well, the least departure from these plans will 
be required with a vibrator of this type or one close to it. 

First, tear the vibrator to pieces. Keep track of the 
main frame, the reed, and the contacts Everything 
else can get lost 

Remove the coil, then hammer the “L” bend out of 
the frame, making it a flat piece of steel with a slight 
“jog” on the end which held the reed and contact pile- 
up. Take pains to get this piece perfectly flat, then 
file or sand off any scars. This operation has changed 
the vibrator “frame” into a sending-iron “lever,” and it will 
henceforth be so called 

Now fasten the reed back onto the lever, but in the 
opposite direction it first took, so it extends out instead 
of doubling back Put the side of the reed with the 
best contacts on the side of the lever which jogs out- 


The bug lever takes shape as vibrator reed is screwed back on. 
Reed is on opposite side and points in opposite direction from 
original position. Side with the best contacts should be upward. 


~, ~ 
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A burned-out vibrator and twenty-five cents’ 


worth of small parts will make this “bug”. 


ward, because this is going to be the “dot” side, and it 
takes most of the punishment 

At the end of the reed will be found a little iron 
weight, which is called the counterweight This must 
come off An aluminum pendulum is made according 
to plan and secured in place of the counterweight Be 
careful to keep the pendulum in perfect alignment with 
the reed and leve1 Holes are next drilled and tapped 
on the end of the lever for the paddle and knob. For a 
little relief from the metalwork, a paddle may be cut 
according to the pattern from a scrap of Bakelite, a 
poker chip, or a section of beef-rib. Bone or ivory is 
esteemed highly because of the patina that comes after 
a few hundred hours of careful massage 

Incidentally, until you have 35-wpm_ hours’ behind 
you, don't fool with greatly different kinds of handles 
professional operators find the combination of key-knob 
and paddle most comfortable and positive in action 

Before this part of the bug is finished, the main bear- 
ing must be fabricated This is made of a_ two-inch 
length of 4%” copper tubing, which must be straight and 
free from kinks and dents If not already absolutely 
true, it may be made so by forcing into it the shank 
of a #13 drill, then rolling the tubing on a hard smooth 
surface under pressure from a block of wood Then 
repeat with a piece of %\,4" rod until the tubing will turn 
freely on the rod 

Place the tubing across the lever, square it carefully, 
and make sure the placement follows the dimensions 
given. Then clamp the pieces together with a small C- 
clamp. The C-clamp can then be gripped in a vise 
and the tubing soldered to the leve1 


Quarter-ounce strip of lead folded over pendulum controls 
the speed of dots and should be squeezed together to prevent 
shifting. Start with your hand-key speed and gradually work up. 


When assembled, wired, and adjusted, bug should line up as 
shown. Screws at left control dots, spring and screws at the 
right set “at rest” position and govern the swing of dashes. 


To solder bearing to lever, first join two pieces with a C After fabricating parts, assembly begins. Note how dot con 
clamp. Use plenty of soldering paste, a generous dab on each tact is soldered to end of adjusting screw and position of 
side of bearing, then flow on the solder with a very hot iron. the lever main-spring is coiled around the pivot and bearing. 


BS 
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1—Burned out vibrator 

1—Steel plate, Vq!x6/2"x4V2" 

1—Sponge rubber pad, V4" x6/2"242" 

1—Aluminum channel, Vg" x 9/4" x1 V4" x2" long 

1—Copper tubing, 14"x2" long 

1—Aluminum sheet, '/o"x¥_"x3" 

1—Steel drill rod, ¥i4", threaded 10-32 for V4" 
each end 

1—10-32 steel hex nut 

4—8-32 round-head brass machine screws, 1/4" 
long 

6—8-32 brass hex nuts 

2—Dial springs (see text) 

1—Flat lead strip, V4 ounce 


1—Lead tubing, 4x1 %4" long 

1—6-32 round-head brass machine screws, 2” 
long 

9—6-32 brass hex nuts 

4—8-32 round-head brass machine screws, 
long 

4—6-32 round-head brass machine screws, 
long 

1—Bakelite strip, Vg" x23" 

1—Telegraph-key knob 

2—Standoff insulators (Birnbach #963) 

S—26 soldering lugs 

9—6-32 round-head brass machine screws, 
long 


Raid your junk box for most of these parts needed to build the “sending iron.” 


iw 
paws + 2 + ve be 


ve 
' 


"6 
' 


4) 
ts 
ve 


loa 
HOLES -A-NO. 52 ORNL, TAP 6-32 
@:-s ° - 6-32 
€¢°-s « * 10-32 
MATERIAL ~1/4" STEEL 


Mechanical details for laying out the 
base. Base material must be heavy. 


TERMINALS 


007 conTacT 
ot 


eo 
OASH CONTACT 


Complete schematic of “sending iron.” 


Attention should now be given to 
the layout of the base plate. The plate 
may be of steel, although almost any 
other metal that can be found will 
serve. Brass would work nicely and 
look like a million as long as it was 
kept polished and lacquered. On the 
other hand, I once made quite a serv- 
iceable bug using for a base a slab of 
zinc of the type attached by ship- 
yards to hulls for electrolysis diver- 
sion. The main requisites of the base 
are (1) weight, and (2) workability. 
Have this piece of metal cut to size 
with a power saw, if possible, then 
smooth and bevel the edges with a file 

Draw the layout full size on paper, 
then gum the paper to the blank plate 
and center-punch the hole locations 
through the paper. This is much 
superior to trying to measure and 
mark on a piece of slick metal. 

Three size drills, #32, #28, and #20, 
will be needed, as well as an electric 
or hand drill and some cu‘ ng oil. 
Make the holes perpendicular, or the 
bug will be sloppy. Then take in hand 
a tap-wrench and start to work 
threading the holes as specified. 

For some reason, few hams ever 
have a tap wrench. If you are guilty, 
break down. They are not expensive 
dime stores now carry wrenches, taps, 
and dies good enough for any light 
work. And there is nothing that makes 


Mechanical drawings covering the various small parts needed in construction. 
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for si.cker construction than the abill- 
ty to thread holes for fastening parts 
together. Take it slowly, use oil, back 
off when the tap snags, and go twice 
as slowly on the last hole—it is usually 
this one that breaks the tap. 

With a knife, file, or sandpaper 
knock off any burrs, and the base is 
ready to receive the works. 

Two brackets for holding the lever 
stops and contactors are cut from %” 
by 1%” channel stock. Aluminum 
channel is easiest to work, although 
brass or steel will do just as well. One 
leg of the channel is sawed off, mak- 
ing the L-shaped brackets. The small 
pieces sawed off are squared up, then 
drilled and tapped for contact bearing 
plates which are held to the brackets 
by two strips of Bakelite. Here the 
quality of the marking and drilling 
shows up—if everything fits together 
smoothly, to the head of the class with 
you! 

The lever stops and contactors are 
ordinary brass 8-32 by 1'4” machine 
screws, with nuts to lock them in posi- 
tion. Take the best of the stationary 
contacts remaining from the vibrator, 
and bend it with long-nose pliers into 
a very flat “U" shape, with the con- 
tacting face out. Solder this to the 
end of the bug’s stationary-dot con- 
tact screw. The stationary-dash con- 
tact is less critical, and the bare end of 
the brass screw will serve well enough, 
although one of the remaining contact 
points may be removed from its little 
reed and soldered to the end of the 
screw, if desired 

The dash-stop screw also requires 
special treatment. Note that a nut is 
put on both sides of the bracket hold- 
ing this screw. On the end which will 
be next to the lever, slip a %\4" length 
of %” diameter spring of medium 
stiffness. This spring, and the main 
lever spring, (to be put in later) can 
be cut from a radio dial-cord spring 
found in an average assortment. 

The pendulum stop, out at the back 
of the base, is a piece of lead tubing, 
than which there is practically noth- 
ing less bouncy. It is held loosely by 
a long 6-32 screw. Although the screw 
must be made solid to the base with 
the locking nut, the lead _ tubing 
should be free to turn or recoil as the 
pendulum strikes it, since this will 
further kill any bounce at the end 
of a dot cycle. A piece of lead-covered 
wire furnished its jacket for this piece, 
although there are any number of 
other sources the resourceful ham will 
find. 

A pair of small stand-off insulators 
are used for terminals, and connec- 
tions are made as shown in the dia- 
gram. 

The pivot is a 2%” length of %.” 
steel drill rod. Although aluminum, 
brass, or other softer metals will 
serve in all of the other places, the 
pivot must be hard steel. The most 
bug-shy aesthete on the air will be 
amazed to find out how much punish- 
ment the pivot takes from his most 
timorous tapping. After the pivot is 

(Continued on page 90) 
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THE PRACTICAL 
WITCHLESS INTERCO 


By 
RICHARD H. DORF 


Audio Consultant 


ACH MONTH the writer has occa- 

sion to look through a fair number 

of specifications on new patents in 
the electronics field. Most are of lit- 
tle interest to any one individual or to 
most people interested in electronics 
Others are useful for this purpose and 
that 3ut every now and then an idea 
comes along in a patent that just begs 
to be tried out on the laboratory 
bench, whether or not there is a real 
need for the device. Sometimes that 
is because it does something new and 
interesting, sometimes just because it 
is sO easy to put together, and some- 
times for no explainable reason at all 
except for the writer's curiosity. 

Such a patent was the switchless 
telephone amplifier and intercom in- 
vented by Keith S. Stanbury of Christ- 
church, N. Z., and issued recently as 
patent No 

It seemed like an excellent and ele- 
gantly simple principle—solving a very 
old problem. We took it into the lab, 
assigned values, breadboarded a hay- 
wire model, trimmed values, then built 
up the set shown in Fig. 1. It works 
just as well as promised 


What Is It? 


The switchless intercom set is un- 
usual first in that it is used both as 
part of an intercom system and as a 
part of the telephone system. In both 
allows the user to both talk 
and listen (simultaneously if it hap- 
pens that way) without the usual 
necessity for holding down a key or 
switch while talking and releasing it 
to listen. 

For those who have never considered 
this problem before it may not be im- 
mediately apparent why a “talk-listen” 
key should ever be Sup- 
pose we have a chassis containing two 
amplifiers, as diagrammed in Fig. 2 
and the chassis is one station of an in- 
tercom system. The microphone am- 
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2,655,557 


cases it 


necessary 


Fig. 1. 
switchless intercom. 
in an @” x10" x8” 


Front and rear chassis views of the 
The entire unit is housed 
sloping panel cabinet. 


A novel unit using three tubes and a rectifier which operates 


both as an intercom and a telephone amplifier. No switching is 


required and both parties may be heard simultaneously, if desired. 


EpiTor'’s Norte 
two can be used, although all station 
former should be used. A little exper 


ferent switching system aud it might he 


doesn't participate 
the transforme 


This unit was intended to be used with two stations 
fwo intercom units are to be counected to the 
8 will be 
ever, if more than three units are used, the lou 
imenting will provide the answer 

For multistation intercom use it would probably be better to insert a somewhat dif 
well to include calling bu ers since every 
unit that is across the line will be able to hear eve 
There should be at least one more switch position that will take 
off the line entirely and substitute a dummy load resistor so that each 
station is silent until the user putes it into ope 


If more than 
they will work together or any 
How 


er-impedance taps of the cathode trans 


same line 


able to monitor the conversation 


y conversation even if its owner 


ration 


plifier transfers signals from the sta- 
tion's operator to the line which car- 
ries them to whatever other station 
happens to be connected to the system 
The speaker amplifier takes signals 
from the line which originate at the 
other station and reproduces them so 
the local operator can hear. 
good 

sut—-purely incidentally 
the output of the microphone amplifier 
and the input of the speaker amplifier 
ure connected to a common point (the 
line), they are also connected to each 
other. So the sound going into the 
microphone comes out of the speaker 
From which point it again goes into 
the microphone and out the speaker 
And so on ad infinitum to produce con- 
tinuous oscillations or, in the language 
of the people, ‘a hell of a how! 

To prevent this and 
little money, intercom manufacturers 
provide only a single amplifier with a 
multi-contact switch. With the switch 
pressed (it has a spring return) the 
loudspeaker is connected to the input 
as a microphone and the output goes 
to the line. With the switch released 
the speaker is connected to the ampli- 


So far so 
and no switches necessary 
since both 


also save a 


fier output, with the input on the line 
This probiem but makes 
using the intercom something of a nui- 
Sance 

The set pictured in Fig. 1 and dia- 
grammed in Fig. 3 does it the hard 
way. There are separate microphone 
and loudspeaker amplifiers, just as in 
Fig. 2. Yet, there is no acoustic feed- 
back and hence no how! because, while 
the microphone amplifier feeds the line 
and the speaker amplifier reproduces 
from the line--there is. practically 
no transfer of energy trom microphone 
amplifier to speaker amplifier through 
the common connection to the line! 
There remains the acoustic path from 
speaker to microphone, but oscillation 
requires a continuous loop 
broken at the lin 

This 
which is 


solves the 


the loop is 


have a device 


nature—-it 


being so, we 
two-way in can 
both receive from and transmit to a 
line without ill effects and without any 
switching. So it is also useful in tele- 
phone conversations to replace the 
ordinary telephone handset. In this 
case the line is the telephone line. The 
line signal can originate anywhere in 
the world Bell has a telephone. And 
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— — ——acOuSTiC PATH — — — — 


Fig. 2. One method of connecting an inter. 
com system which will cause oscillation. 


the user conducts his conversation by 
sitting at his desk talking at the slant- 
panel box (which may be a foot or two 
away from him) without having to 
hold a handset or get his shoulders 
out of joint. He can write, light cigars, 
search in desk drawers, take a drink 
on hearing bad (or good) news—all 
while conducting his conversation as 
though the other participant were sit 
ting across the desk! 

By the way, before adding any ac- 
cessories to your telephone, check with 
your local phone company regarding 
its policies on such matters 


How It Works 


Examination of Fig. 3, the complete 
schematic diagram, reveals no bizarre 
components or exotic circuits. In fact 
there are few parts of any kind, so that 
the switchless set compares favorably, 
economy-wise, with the usual type 

V, is an ordinary microphone pream- 
plifier stage to the input of which is 
connected a crystal microphone. V, 
is an ordinary single-ended power out- 
put stage to the output of which is 
connected a 5-inch permanent magnet 


speaker. V, is really nothing but a 
common type of phase splitter, but 
since it is the heart of the idea we will 
go into it more thoroughly. 

V, is the split-load or long-tailed 
type of phase inverter. It is a 6V6 con- 
nected as a triode rather than the 
more usual voltage-amplifier triode 
simply because, unlike most phase 
splitters, it must handle some power. 
However, it is conventional in every 
way 

The plate load resistor is R:. 
cathode is biased by R, (which is by- 
passed by C,). The cathode load is 
not a resistor but is, instead, the high- 
impedance winding of a plate-to-line 
transformer. Operation as a _ phase 
splitter is not affected by this within 
the frequency range with which we are 
concerned. When the low-impedance 
winding of 7, is properly loaded, the 
other winding has an _ impedance 
roughly comparable to the resistance 
of R;. That being the case, the out- 
puts taken from the plate and from 
the upper end of the large T, winding 
are roughly equal and are nearly 180 
degrees apart. (They would be exactly 
180 degrees apart except for the 
slightly inductive character of the 
cathode load.) 

Now consider our mission. We must 
transfer a microphone signal to the 
line without transferring it to the grid 
of V,. The microphone signal goes to 
the grid of V, and is reproduced 
(slightly attenuated) across both the 
plate and cathode loads. The cathode 
load is a transformer with its low-im- 
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Fig. 3. Complete schematic of the “switchless” intercom. Separate micro- 
phone and loudspeaker amplifiers are used for each station in the system. 
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pedance winding connected to the tele- 
phone or intercom line. Therefore, the 
microphone signal goes out on the line. 

R, is a 100,000-ohm potentiometer 
with its ends connected to the two 
ordinary outputs of the phase splitter 
through blocking condensers C, and 
C,. The microphone signals reaching 
each end of R, are out-of-phase with 
each other with respect to ground. If 
they are equal, adjusting the arm of 
R, to the center of the resistance will 
result in zero microphone signal be- 
tween that arm and ground. When this 
is so, no microphone signal can reach 
the grid of V, and no feedback loop can 
exist. 

In practical fact, the two splitter 
outputs are not quite equal, but be- 
cause they are almost 180 degrees out- 
of-phase, some point of cancellation 
can always be found on R,, and the 
arm is simply adjusted to that point 
Cancellation is not quite complete be- 
cause of the slight phase error, but 
there is so much attenuation that no 
singing or howi occurs even with 
microphone and speaker much more 
closely coupled acoustically than Fig. 1 
shows them to be 

Now we have done one part of the 
job. How about the other—amplifying 
incoming line signals and putting them 
into the speaker? A line signal ap- 
pears as voltage across the large wind- 
ing of T:. It is not balanced out by a 
corresponding out-of-phase signal at 
the plate of V, as is the case with 
microphone signals. R, cannot, there- 
fore, produce any cancellation and the 
line signal goes to the grid of V, 
through volume control Ry, It is as 
simple as that. 

There is, of course, some little at- 
tenuation Considering TT: as the 
source, the signal passes through a 
voltage divider whose series arm is the 
lower part of R, and whose shunt arm 
is R, (R, is bypassed to ground through 
C.). However, the attenuation is hard- 
ly more than 6 db and V, has sufficient 
amplification to make that unimpor- 
tant. In actual use on a standard tele- 


phone line speaker volume is sufficient 


without being excessive and ordinary 
voice volume into the microphone at 
distances of a foot or more is quite 
enough to put good level into the line. 


Switching 


Quite a number of switching schemes 
can be used with this basic unit. The 
one chosen allows the unit to be used 
both as part of a two-station intercom 
and as a telephone amplifier. The func- 
tion switch is an inexpensive 4-pole, 3- 
position Mallory unit. 

In the center “Standby” position the 
low side of T, is connected to the inter- 
com line leading to another similar 
station. Terminals appear on the rear, 
as shown in Fig. 4. Voltage is removed 
from the plate and screen of V; so that 
privacy is maintained when the system 
is not in use. 

When either party wishes to call the 
other, Ss is moved to the “Intercom” 
position. This keeps the T, winding 
on the intercom line and energizes V; 
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Fig. 4. 
the microphone connector, J,, and the 
so that the other party can be called 
To answer, the other party places his 
own switch in the “Intercom” position. 
During the conversation neither party 
needs to do any switching and at its 
end, each returns his switch to center. 
This places both sets across the inter- 
com line, but removes plate voltage 
from the microphone amplifier; either 
party will now hear the other if he 
calls but cannot be heard himself un- 
til he decides to answer. Such “pri- 
vacy” provision prevents two business 
partners these from inad- 
vertently each other 
their plans for selling each other out. 
There are, of course, some applications 
in businesses or institutions where 
one party what is go- 
ing on at end all the time 
In that is simple enough to 
short S 3 on one of the units 
and that section of 
S, which breaks plate voltage to the 
microphone amplifier 

When the phone rings, the user answers 
simply by switching to “Telephone 

To answer a telephone call, Ss 
is moved to the “Telephone” position. 
This places the low winding of T. di- 
rectly line. The 
d.c. connection to the line actuates the 
central office relays which stop the ring- 
ing and connect the party 
sation is carried on just as an intercom 
call would be, and at its end the switch 
is returned to center, opening the tele- 
phone ling 
on a hook 
phone call. 

To make a dial 
strument must be used—the 
is lifted and the call dialed 
is placed in the “Telephone” 
the handset is replaced, and the con- 
versation is conducted wholly with the 
amplifier set 

There are three special provisions 
connected with telephone First, 
the load resistor for the crystal micro- 
phone (a Shure 710A microphone was 
used) is very low in value, only 68,000 
ohms. This is done deliberately to re- 
strict the low-frequency response. Re- 


using sets 


broadcasting to 


desires to heat 
the other 
case, it 
in Fig 


also short-circuit 


across the telephone 


rhe conver- 


just as replacing a receiver 
would do in an ordinary 
call the usual in- 
handset 
Then 8S 
position, 


use 
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Rear view of cabinet showing potentiometers R. and R,. 
two sets of 


terminals. 


stricted lows reduce room boom which 
would otherwise be caused by having 
the microphone at a distance from the 
speaker's lips and would decrease in- 
telligibility. Reduced 
the system's 
feedback 

The second provision is S,, the micro- 
phone switch, which can be 
the center in Fig. 1. It 
same general purposes as 
button on some telephone 
lowing the user to hold the connection 
without having local sound audible to 
the party on the other end of the call 
S. is normally left in the 
tion 

The third provision is PL., an addi- 
tional pilot lamp with a red jewel ap- 
pearing at the upper right of the pic- 
ture in Fig. 1. This lights whenever 
S, is not in center position. It 
the user that someone is 

either on the 
phon 


also de- 
sensitivity to 


bass 
creases 


acoustic 


seen at 
serves the 
the “hold” 
bases, al- 


“on posi- 


reminds 
“on the line” 
intercom or the tele- 
As can be imagined, construction is 
hardly a problem in view of the sim- 
plicity of this unit. The 
gray-finish sloping-panel unit measur- 
ing 8x 10x8 inches, a Par-Metal type 
SF-501. The chassis is aluminum and 
measures 7x 9x 2 inches; it is fastened 
to the front cabinet panel with the 
four screws visible in Fig. 1 

Fig. 1 also shows a top-rear view of 
the unit with the cabinet 
Fig 
Parts for each stage are concentrated 
noise. On the rear 
apron there are two potentiometers, 
R. and R., of which R, 
placed by a simple resistor of the same 
value since there is rarely need to at- 
tenuate the speaker volume. There is 
also the microphone connector, J,, and 
two sets of terminals for the telephone 
and intercom lines 

The only part which might well be 
duplicated exactly for minimum prob- 
lems is T:, which is a Stancor A-3250, 
The power transformer, T,, is a Stan- 
cor PC8404, and the function switch, 
S,, a Mallory 3243-J 


The Shure 


cabinet is a 


removed and 


5 shows what is under the chassis 


to avoid 


chassis 


could be re 


microphone is especially 


Fig. 5. Under chassis view of unit. 
stage are grouped 


The components used in each 
together to avoid introducing extra noise. 


suitable 
tachable 
The 
screw 


because it comes with a de 
threaded base for stand 
base is attached with a _ short 

In this case the threaded base 
was discarded and the screw holds the 
microphone through a hole in the top 
of the cabinet. The hole in the micro- 
blind and with the screw 
tightened the mike is held firmly but 
can be rotated as desired 

Two final points should be noted 
First, telephone companies do not nor 
mally sanction the attachment to their 
lines of equipment not supplied by 
them. In practice this prohibition is 
ignored by a number of radio 
amateurs and who use “tele 
phone patches” and it appears that the 
companies are often lenient where it is 
obvious the attacher 


use 


phone is 


large 
others 


knows what he is 
doing and causes no damage. However 
the such a 


the telephone ling 


user of this on 
realize that 


rights in so doing 


dey ice AS 
should 
he is exceeding his 
may 


There are, of course 


and be forced to disconnect it 


no restrictions on 
with 


the use of intercoms 


vately supplied 


lines pri 
There seems to be little, if any, rea 
son why amateur radio operators could 
this as a 
haps with 
pedances and levels 
replaces the microphons 
input the speaker 


not use phone patch per 


Slight changes to suit im 
Receiver 


and 


output 
the rig 
Continued balance in R, depends on 
fairly constant impedances in V, plats 
and The impedance 
of the high-impedance winding of 7 
however, varies with the 
winding. If the 
both telephone and intercom, place a 
call, during it adjust R 
the point of no howl 
speaker volume. Now 
to the 


cathode circuits 
load on the 
other unit is used on 
on each set to 
and maximum 
switch both sets 
intercom line and, without 
changing the settings of R, eliminats 
the howl, if present, by paralleling an 
experimentally determined resistance 
across the intercom line. This may b« 
necessary because the phone line has a 
relatively low impedance and the in- 
tercom line must be loaded to present 
the same impedance to 7 - 
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Top chassis view of the converter. It may be 
located remotely from associated amplifiers. 


RACTICALLY no audio enthusiast 

or experimenter who has witnessed 

a well planned demonstration of 
binaural or stereophonic sound has 
failed to be deeply impressed by the 
results. However, when the demon- 
stration is over and said enthusiast or 
experimenter is permitted to examine 
the working parts, he invariably forms 
an even deeper impression of relative 
complexity and expense. Unfortunate- 
ly, he is generally correct 

Both the binaural and stereophonic 
effects require a minimum of two 
separate channels at both the record- 
ing and reproducing ends to achieve 
theic goal of completely lifelike re- 
production of recorded music. While 
the average listener does not directly 
concern himself with complexities at 
the recording end, these same com- 
plexities have so far limited the total 
recorded output of this type to a hand- 
ful of special records and tapes. On 
the reproducing end, of dual 
pickups are required and these, in 
turn, feed dual preamps, amplifiers, 
and speakers. Little wonder that the 
net result of balancing relative ex- 
pense against limited utility has been 
to keep most audiophiles from enjoy- 
ing the pleasures of “3D" sound and, 
instead, contenting themselves with 


course, 


Fig. 2. Block diagram of the “3D” converter. 
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Details on a simulated stereophonic 
system designed to be used with two 
standard amplifiers and two speakers 


the improvement of single-channel 
systems to the highest level possible. 

This is unfortunate, especially when 
we consider that it is a generally ac- 
cepted fact that a stereophonic system 
of limited frequency range is superior 
by every listening test to a_ single- 
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° 
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Fig. 1. The “twin-T” frequency response 
for 3 volts input. Output voltage is plotted 
versus the frequency in cycles-per-second. 


several octaves 
the stereophonic 


channel 
more range 
system 

In this connection, the writer has 
endeavored to determine if the stereo- 
phonic illusion of depth and liveness 
could be duplicated through the use 
of basic available single-channel sys- 
tems. The end result described here 
is a “3D” sound converter for use 
with conventional sound systems for 
converting a single sound source into 
two sound sources, sufficiently differ- 
ent in phase structure and frequency 
spectrum from each other to create 
the stereophonic effect. This synthetic 
binaural sound is then fed into two 
separate conventional amplifiers, each 
with its own speaker system. It should 
be pointed out here that the separa- 
tion of a single sound input into two 


system of 
than 


separate channels within an amplifier 
and their recombination within the 
same amplifier in the output stages 
is nothing new to the field. By and 
large, the results have not been out- 
standing. In the system here described, 
the “3D” sound converter is followed 
up with separate amplifiers and 
speakers, and the synthetic binaural 
sounds retain their identity through- 
out the system, thus avoiding such 
undesirable effects of recombination 
within an amplifier as complex inter- 
modulation products and spectrum 
cancellation and addition effects. As 
in a true stereophonic system, recom- 
bination takes place only at the ears 
of the listener. 

Should the reader feel by now that 
this system comes perilously close in 
complication to a true stereophonic 
or binaural system, let me point out 
some essential differences. First, in- 
stead of being confined to the very 
limited number of available disc and 
tape recordings of the sterophonic 
variety, the listener may achieve the 
simulated stereophonic effects while 
playing any conventional record or 
tape in his collection. Secondly, strict- 
ly conventional playback systems are 
used as opposed to the dual-head pick- 
ups required for true stereophonic 
reproduction. While the “3D” con- 
verter does necessitate the use of dual 
amplifier and speaker systems, any 
two very ordinary audio amplifiers 
coupled with speakers of modest 
quality, sensibly mounted and located, 
will give results better in every 
spect than a single-source sound sys- 
tem of the highest quality through- 
out. 

An acquaintance of the writer who 
is using a “3D” converter has come 
up with the following makeshift, but 
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completely satisfactory, solution to 
this problem. He uses his existing am- 
plifier and speaker system for the 
bass-predominant output of the sound 
converter and couples the treble-pre- 
dominant output of the sound conver- 
ter to the phono input jack of his con- 
sole TV set. After a little experimen- 
tation with speaker location, the re- 
sults were very gratifying 

Fig. 3 shows the schematic diagram 
of the complete “3D" sound converter. 
The first two stages, employing triodes 
Vi, and Vis, are of the usual pream- 
plifier variety. Ample gain is provided 
for variable reluctance or other type 
of magnetic pickup. No attempt has 
been made to provide a means of ad- 
justing equalization to accommodate 
each of the wide assortment of record 
types, for the sake of simplicity. C,, 
whose value is not specified in the 
parts list, would be the logical place 
to insert the desired corrective net- 
work. For the value of C,, if it proves 
desirable, it is suggested that the 
builder try various values until best 
results are obtained. The value of 
this condenser is relatively small. A 
250 weufd. unit is a good starting point. 
However, tone controls on the two 
follow-up amplifiers should easily pro- 
vide enough flexibility of adjustment 
in the completed system to accommo- 
date any type of record 

Note that no internal power supply 
is shown in the belief that one or the 
other of the follow-up amplifiers 


would be capable of supplying the ap- 
proximately 6 


milliamperes “B-plus” 
drain of the converter. A master gain 
control, Re, is shown in the grid of Vis. 
The preamplifier output is fed to two 
separate parallel amplifier channels 
which are so constructed that one 
channel] responds predominately to the 
lower register of audio frequencies, 
and the other channel responds pre- 
dominately to the upper register of 
audio frequencies. The channels are re- 
ferred to here as bass-predominant and 
treble-predominant 

The output of Vis is coupled to the 
grids of triodes Vi, and Vz». Individual 
level controls, R), and R», are provided 
for each channel. The phase and fre- 
quency structure of the original signal 
is altered by means of selective feed- 
back in each of the two channel am- 
plifiers to provide the desired stereo- 
phonic effect. In the treble-predomi- 
nant stage, Ves, the input signal 
passes through a high-pass filter con- 
sisting of C. and Ry» and is amplified 
through the tube. Low frequency com- 
ponents present at the plate of Vis are 
then fed back out-of-phase to the grid 
of Ves through a filter R 
C., and Rw». The end result is that the 
signal at the plate of Vos has been 
considerably altered in phase and fre- 
quency structure from the original. 

In the bass-predominant amplifier, 
Vee, the input signal is connected di- 
rectly to the grid and amplified 
through the tube. Plate-to-grid feed- 
back is again used, but here it is of a 
more complex nature than that used 
in the treble-predominant amplifier. 


low-pass 


November, 1954 


R,.—82,000 ohm, VY, w. res. 
Re—5600 ohm, 2 w. res. 
Ry—356,000 ohm, Vy w. res. 

R.— 1000 ohm, Vy w. res. 

Rs, Rw, Rie—1 00,000 ohm, Vy w. res. 
Re, Ria, Rar—3500,000 ohm pot 
R;—4700 ohm, 2 w. res. 

Rs, Rie—10,000 ohm, 2 w. res. 

Ro, Ru, Ra—47,000 ohm, Vy w. res. 
Ri, Rix, Re—220,000 ohm, Vy w. res. 
Ris—2000 ohm, 2 w. res. 

Ris, Roe—470,000 ohm, Vy w. res. 
Ri, Ree—47,000 ohm, 1 w. res. 


R 10,000 ohm, \) w. res. 

Res, Ree—2.2 megohm, \) w. res. 

c See text 

Ca, Ce—10 pfd., 300 ». elec. cond 

Ca, Ca, Ca, Cro, Curr, Crs, € 
. cond, 

Co—250 putd. mica cond. 

c 500 pufd. mica cond. 

Co—350 pwfd., 25 »v. elec. cond 

Cra, Cre —.0047 pid. mica cond 

Cir——.02 pid. mica cond 

Vi-— 1 2AX7 tube 

Ve—12AT? tube 

Ve—12AU7 tube 


» Crwe—.05 pid., 400 


Fig. 3. Schematic of the “3D” converter. With all gain controls set at maximum and 
an input of .01 volt at 400 cps, the output of the bass-predominant channel is .9 


volt. 


A “twin-T” filter network is connected, 
for feedback purposes, between the 
plate and grid of Ves. Its response 
characteristics are shown in Fig. 1. 
Note that the feedback is negative 
and practically unity at the higher 
audio frequencies, decreasing to a 
minimum at about 70 cycles. Feed- 
back then increases for frequencies 
below 60 cycles, however, due to the 
transmission characteristics of the 
“twin-T,” phase shift through the 
filter approaches 180°, resulting in 
quasi-positive feedback. 


With the input .01 volt at 10.000 cps. output of treble channel is .78 voll. 


This feedback system produces som«¢ 
interesting results at the very 
frequencies in the audio spectrum 
Low-frequency transient pulses pres- 
ent in the original sound tend to be 
reduced in harmonic content to more 
nearly pure fundamental tones. This 
is a desirable effect, since these com- 
plex low-frequency waveforms gen- 
erally run into trouble in any but the 
most elaborate speaker systems, trou- 
ble of the type where the harmonics 
tend to mask the fundamental tones 
116) 


lowest 


(Continued on page 


Under chassis view. Note that Vector sockets have been used to conserve space. 


_ ALL-PURPOSE ENCLOSURE 


Part 1. An improved and more compact design of the 


"Fold-a-flex” loudspeaker enclosure. It provides a 
choice of folded horn, bass reflex, infinite baffle. 


HE “all-purpose” loudspeaker enclo- 
described in just 

one year ago has met with consider- 
able success. Many of our readers built 
the “Fold-a-flex” from the data sup- 
plied for Much time has 
been spent since by the author in a 
series of experiments with several en- 
closures (employing the “Fold-a-flex” 
principle) of smaller dimensions. Work- 
ing models have been constructed, 
tested, and measured for response and 
impedance characteristics for  loud- 
speakers with 5” to 15” cones and sev- 
eral two-, three-, and four-way systems 

As was expected, the larger enclo- 
sures outperformed the pint-sized de- 
Signs in every 

Smooth response in the important 
bass region requires loudspeakers havyv- 
ing cones of from 12 to 18 inches in 
diameter. These require cabinets of 
sufficient size to provide the all-impor- 
tant characteristics for loading and 
damping of the cone. In addition, they 
must be ruggedly built, properly 
braced, and constructed of wood at 
thick 

Our approach was to determine the 
mimimum dimensions for the “Fold-a- 
flex” enclosure that would provide the 
basic characteristics of folded horn, in- 
finite baffle, or bass reflex for the audio 
range from 40 cycles. Several of the 
12” hi-fi loudspeakers were measured 
and found highly compatible to the 
design 

There are three basic types of enclo- 
sures. Each has its own characteristics 


52 


sure these pages 


15” systems 


respect 


least |” 


and each will sound different (even 
with identical loudspeakers). The finest 
loudspeaker will, in the wrong enclo- 
sure, sound worse than many inferior 
loudspeakers in the proper enclosure. 
Leading manufacturers of high-fidelity 
speakers have recognized the impor- 
tance of designing the enclosure to 
meet the requirements of a particular 
loudspeaker. They have been literally 
forced into the cabinet just 
to make sure that the reproducing sys- 
tem would be capable of providing dis- 
tortion-free high-fidelity sound at wide 
dynamic range from their own loud- 
speakers. Unfortunately, people's tastes 
differ widely in selecting cabinets and 
loudspeakers. Many are satisfied with 
a good 12- or 15-inch coaxial loud- 
speaker Others prefer a two-way 
woofer-tweeter combination. A great 
many now enjoy the benefits of the fine 
three-way systems comprising woofer, 
mid-range horns, and high-frequency 
tweeters 


business 


right enclosure for a 
loudspeaker is no easy task, and too 
often the choice of enclosure is made 
on cabinet shape, size, or appearance 
alone without carefully considering the 
all-important acoustical properties of 
the cabinet and its effect on the per- 
formance of a hi-fi loudspeaker system 
Too often results are poor simply be- 
cause a good loudspeaker is installed 
in the wrong type of enclosure, What 
do we mean by types of enclosures for 
loudspeakers? 

There are three basic types of “baf- 


Choosing the 


®.. FOR 12° SYSTEMS 


By OLIVER READ 


Editor and Asst. Publisher 
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fling” or enclosures. They are: 1. the 
folded horn, 2. the infinite baffle, and 
3. the bass reflex 

The “folded horn” provides an effec- 
tive loading to the cone of the loud- 
speaker diaphragm and is capable of 
providing better bass at higher effi- 
ciency than other types. It gives a close 
coupling to the air, reduces distortion, 
and eliminates or minimizes the reso- 
nant effects of the loudspeaker. Be- 
cause of the horn-loading effect, the 
loudspeaker cone moves but a fraction 
of the distance (in piston-like fashion) 
than would otherwise occu! 

The “infinite baffle” is considered by 
many authorities to be the best method 
for mounting loudspeakers. A cabinet 
prov iding such characteristics is gen- 
erally a completely enclosed box (en- 
closure) carefully prevent 
vibrations and padded to absorb sounds 
bouncing around within the enclosure 
This type of enclosure (baffle) requires 
a minimum inside area (air volume) of 
at least 10 cubie feet for 15” loud- 
speakers, and at least 6 cubic feet for 
12” cones. It is capable of good per- 
formance with many single or coaxial 
speakers 

The “bass reflex’’ type of enclosure 
has been popular for many years and 
is considered to be the least expensive 
type of those capable of providing sat- 
isfactory bass performance. The enclo- 
sure employs a port (opening) which 
is placed oelow the loudspeaker cone. 
The area of this port must be exactly 
related to the inside volume of the en- 
closure and the resonance of the loud- 
Unfortunately, commer- 
cial reflex cabinets are made with the 
reflex port dimensions designed for one 
specific loudspeaker 


Which One Is Best? 


That depends on many things—the 
size of the room in which it is to be 
placed, the acoustical behavior of the 
room, the particular loudspeaker or 
multiple speakers chosen, the location 
in the room, and the personal tastes of 
the audiophile. Ary one of the three 
types of enclosures can, if well con- 
structed and properly designed for a 
specific loudspeaker, give good per- 
formance. Is it possible to have all 
three types of baffling in one cabinet 
so that each may be compared per- 

(Continued on page 168) 
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speaker cone 
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THE AUDIBLE 24 


GRID 


By R. W. JONES, wéenG 


NY grid dip meter is a calibrated 
A ariable frequency oscillator with 
method of indicating when 
power is being taken from the grid cir- 
The most common indicating de- 
microammeter or low-range 
these meters have two 
outstanding characteristics: they are 
and they are expensive. I 
wanted to be able to check tuned cir- 
cuits for resonant frequencies, to read 
the natural frequency of an 
to do most of the pruning on 
coils when building them and not later 
when it is more difficult mechanically, 
and I wanted to be like the rich hams 
but I didn't have the dollars to expend 
for a grid dipper. They are worth their 
money and I'm going to buy a good grid 
dip meter kit probably a Heathkit 
with my next extra cash. Until I have 
that extra cash according to my fig- 
wife’s budget it will be 
I have a very good 
bstitute for a grid dip meter, 

My home-built substitute does every- 
thing that most grid dip meters will do 
and it The unit de- 
cribed cost me less than $2.50 in actual 
expended cash. I used as many parts 
as I had available in my miscellaneous 
that's fancy for “junk box.” If 
content to operate the instru- 
ment from your receiver power supply 
and not enjoy the luxury of portability 
you can dispense with the batteries and 
reduce the cost like to 
work on antennas and therefore wanted 
this unit portable enough to be carried 
check the 
carry it up on the 


SOTnC 


cuit 
vice 18 a 


milliammeter 


sensitive 


resonant 
antenna 


i and my 
sometime in 1960 


costs much less 


spares 


even more. I 


out to my car to center 
loaded vertical or 


root of the house 


The audible grid dipper with its five coils and the single ear 
phone. The tone from the earphone is audible in a quiet room. 
The push-button is visible at left of the plug-in coil forms. 


\ od 
\ fs 
| p p FR a M, “m, 0, 


The audible grid dipper in use. The sensitivity con- 
trol is adjusted to give a tone over the entire range 


of the coil in use. 
circuit under test. 


The coil is held near the tuned 
Tone will cease at resonance. 


Got those “budget blues’? Here is an inexpensive unit that 


covers from 2.7 to 37 mc. by means of five plug-in coils. 


This audible grid dipper gives an in- 
dication in a pair of phones, or in the 
one earphone plugged in the instru- 
ment, when the resonant frequency of 
the tuned circuit under test is the same 
as the frequency of the grid dip oscilla- 
tor When the is operating 
and no r.f. power is being absorbed by 
an external a steady 
tone in the phones. When the plug-in 
coil of the grid dipper is held near a 
that, because it is reso- 
nant at the same frequency, will take 
r.f. power from the oscillator the tone 

ill stop in the phones. On commercial 
grid dip meters the meter will dip 
hence the name, I guess—-but on this 
“economy model" the tone will stop I 
have checked mine against factory built 


oscillator 


circuit there is 


tuned circuit 


ind calibrated instruments costing over 
60 dollars and we both got the same 
reading. I will concede that mine takes 
more skill, but after all--that’s what 
we hams claim to be: skilled radiomen. 


This is a cheap method for those of us 
who run low power to get the 
from an antenna. An antenna that is 
naturally resonant at the operating fre- 
quency will radiate much than 
one that is loaded—-speaking either of 
mobile or fixed antennas— and will give 
more and better QSO's for each dollar 
expended 

The MO (as they say on “Dragnet’’) 
is an old one and the old timers who 
used detectors and two-step audios will 
recognize this tone when it is heard 
It isn't as much a tone as it is a squeal 
and it covers the entire dial. When the 
dial is tuned through resonance the 
tone will stop. Read the dial and it’s 
the resonant frequency of the tuned 
circuit 

This oscillator has an abnormally 
large grid condenser and a high value 
of grid leak. They are C, and R, on the 
diagram. The grid condenser, C., is 
nominally used to provide a path for 


most 


more 


Another view of the audible grid dipper and its plug-in coi's 
to cover the frequency range from 2.7 to 37 mc. The plate by- 
pass condenser is mounted on the coil socket as shown in photo. 
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BAND L 
2.74 mc. 
closewound 

6-11 mec. 
10-18 mc. 
17.24 mc. 


21-37 mc. 


34 t. #22 en. 


14 t. #22 en. 

1” winding length 
6 t. #22 en. 

42” winding length 
32 t. $22 en. 

42” winding length 
242 t. #22 en. 

44" winding length 


L. 
15 t. #22 en. closewound 


13 t. #22 en. closewound 
5 t. #24 en. closewound 
5 t. #24 en. closewound 


3 t. #24 en. closewound 


Table 1. Details for winding the five coils to cover frequencies from 2.7 to 37 mc. 


the r.f. circuit current but act as an 
open circuit for the d.c. bias voltage. If 
the resistance of the grid leak, R., is 
high enough and the capacity of the 
grid condenser, C., high enough the 
oscillator will develop enough grid bias 
voltage to charge up the condenser and 
bias itself off. C. and R,. are in a small 
RC circuit with a time constant equal 
to 1/RC. The oscillations of the r-f. 
oscillator cease because of the tube 
itself off and will not start 
again until some of the negative charge 
on C. has leaked off through the grid 
leak. When the charge has leaked off 
enough to permit the tube to start 
oscillating again C, is immediately re- 
charged and the tube biases itself off 
again off and 
on. The oscillations are going off and 
on at an audio rate and the plate cur- 
rent of the tube is varying at an audio 
rate. There is, therefore, an audio tone 
in the phones that is at the same fre- 
quency as the interruptions of the oscil- 
lations 


biasing 


The process continues 


The oscillator is operating at a very 
unstable point and if any power is 
taken from the grid circuit it will not 
be capable of producing enough power 
to develop its own grid bias. If we 
couple this small interrupting oscillator 
to a tuned circuit that will take some 
power from it, the rf 
stop 


oscillations will 
If the oscillations stop the tone 
stops because it will quit operating as 
an interrupted oscillator. If we detune 
the oscillator and the external tuned 
circuit, no longer resonant with the grid 
dipper, quits taking power and the r.f 
oscillations will start. It will start bi- 
asing itself off and coming on again at 
the audio rate and the tone will again 
be audible in the phones. 


Audio grid dipper ready for use. 


grid dip meters. 
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A pair of headphones takes 
the place of the expensive microammeter used in conventional 
The knob above plug is sensitivity control. 


About twenty years ago I used to 
build small regenerative receivers and 
sometimes would have this squeal in the 
phones. I never did know what caused 
it but I did know that changing the 
grid leak or grid condenser would cure 
it. Now I know why 

My grid dipper is built in a small 
interlocking type case 544” x 3” x2” 
They are made by several manufactur- 
ers of chassis and cabinets. Everything 
is inside the case. It is battery operated 
using a penlite cell for the filament and 
a small hearing-aid type 30-volt battery 
for the plate supply. The battery drain 
is very low. The plate current is 50 
microamperes and the filament drain is 
50 milliamperes. The batteries should 
have a long life. The penlite cell is held 
in position by a bracket soldered to its 
which gives mechanical support 
and also provides a ground return. The 
bracket is bolted to the tube 
support. The 30-volt cell is held in place 
by a wire strap and also by the heavy 
wire lead from the negative post to the 
midget 2-megohm potentiometer 

The operating switch is in the fila- 
ment lead. It is a push-button type 
doorbell switch. It is located so the 
thumb of the left hand will just com- 
fortably reach it and leave the right 
hand free for turning the dial. Using 
a push-button type switch precludes 
any chance of leaving it turned on and 
exhausting the batteries. I have a sin- 
gle earphone mounted on a phone plug 
by a wire heavy enough to make it 
self supporting. This is handy when I 
do not want to use earphones. The tene 
is loud enough to be neard in 
room 


case 


socket 


a quiet 


Coils to cover 
from 2.7 me 


the frequency range 
to 37 me. are wound on 


x 


= 


Dh = 
—_- a 


R 2 megohm midget pot 
i megohm, '» w. res 
100 pufd. var. cond 

equiry.) 

250 wuld. mica cond 
1000 putd. Ceramcon cond 

Phone jack 

S.p.ist. push-button seitch (doorbell type) 
14, volt penlite coll 

30-volt miniature battery (Eveready 431) 

7 See coul table 
IG4GT tube 


Oz 


(Bud MCISSS of 


-—~Bee« 44 


Complete schematic diagram of the com 
pact grid dipper. Battery drain is very low. 
five forms. Two of these forms are 
manufactured forms and the three, for 
the higher frequency bands, are old 
tube bases. I ARRL “Light 
ning Calculator” for figuring the num 
ber of turns and it saved a lot of cutting 
and trying. The top of the 
winding, L,, goes to the grid condenset 
C,. The bottom of L, goes to ground 
The top of the feedback winding — wound 
in the same direction as the grid wind 
post of the 


used an 


largest 


ing goes to the positive 
battery The bottom of L 
the plate of the 1G4GT. The plate by 
pass (C,) is mounted right at the coil 
Scrape the paint when grounds 
The amount of 
produced by the feedback 
Winding is critical if it is to produce a 
good tone over the entire range of each 
coil If the tone stops on the low-fre 
quency end the feedback winding (L.) 
needs inductance; if the 
stops on the high-frequency end cut 
some turns from the feedback winding 

Calibrating the J 


connects to 


socket 
are made to chassis 
feedback 


more tone 


dipper is easy Use 
your general coverage You 
can't miss the signal from this audible 
grid dipper. It is the wildest, most tet 
128) 


rece ivel 


(Continued on page 


All components, except the push-button switch, are mounted in 
one-half of the interlocking-type chassis. 
its socket is near the tuning condenser to permit short leads. 


Tube is mounted so 
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TUBES VIDEO LF Se POWER “FECIAL 
MFR. CHASSIS FREQ MC vision ‘WATTS) cuRES 
TUNER IF.’ VIDEO: | AUDIO SWEEP! PS. | CRT 
6BQ7 6CBE 6U8* 6AUE 6ALS, 6AUE IB3GT 24CP4A Strips | 2 5, 8 
| or (6CB6 \6Wé 6T8 6AX4GT,6AX4GT SU4G Sales 
6BZ7 | 6CB6 \eus* 6BL7GT, 6C4 sU4G Control 
| j 


6SN7GT, 6U8* 
12AU7 


66 levecT |6CD6G | 


6AL5, 6AU6 IB3GT 24CP4A | A 5, 8 
6AX4GT 6AX4GT 5U4G Nois: 
\6BL7GT, 6C4 'sU4G Control 
6CD6G, 6SN7GT 


6U8*, 12AU7 


624 6AL? 6ALS, 6AUS IB3GT 24CP4A 5, 7, 
RPM‘ 6AU6 | 6AX4GT,6AX4GT SU4G | 8, 9, 
6BAG 3 \6BL7GT, 6C4 su4G | | Noise 
6BE6 6CD6G, 6SN7GT |5U4G | Control 
6BQ7 ; 6U8*, 12AU7 


(Cont'd.) 


STROMBERG-CARLSON 


12AT7 


625 6AF4 6AUE6 SAUc 6AL5, 6AUG IB3GT 24CP4A 
RPM 6AL7 6BA6 6AX4GT 6AX4GT SU4G 
6AU6 6BA6 ‘ j 6BL7GT, 6C4 5U4G 
6BA6 6CB6 ) 6CD6G, 6SN7GT 5U4G 
6BE6 6CB6 6U8*, 12AU7 
6CB6 6CB6 


6B27 


6X8 
12AT7 


6BQ7 6AU6 6ALS 17HP4 
636 6AU6 6AU6 6C4, 684 i 21YP4 
6AU6 6AV 6SN7, 6SN7 17HP4 

6V6 6wa4 


6BQ7 BALLS 6BL7, 6C4 24CP4A 
6J6 3 6AU6 6C4, 6CD 5 24TP4 
leave 6SN7, 6SN7 
6V6 6w4 


6AL5 6BQ6, 6C4 
6AU6 6C4, 684 
6AV6 6SN7, 6SN7 
6V 6w4 


1. Video if. tubes only. 2. Includes detector and a.g.c. 3. Includes sync section and a.f.c. 4. CRT 2nd anode voltage. 5. Removable 
safety glass. 6. Local-fringe a.g.c. adjustment. 7. High-fidelity sound. 8. Aluminized picture tube. 9. TV-radio-phono combina 
tion, 10. Built-in antenna 11. 82-channel tuner. 12. Adjustable dial light. *Part of tube is used in another section 
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VU RANGE 
SWITCH 
NOT SHOWN 
ON DIAGRAM 
(SEE TEXT) 


The four-channel audio mixer. All of the controls are identified. The 
“not-used” toggle switch was incorporated to provide on extra switch 
should it be required. It could serve as a power supply “on-off” control, if desired. 


VERY recording studio except the 

very smallest has, on occasion, need 

for audio mixing facilities. Unfor- 
tunately, most of the inexpensive mix- 
ing equipment that is commercially 
available is, at best, of amateur quali- 
ty while professional-type equipment 
is usually priced in direct proportion 
to its quality. 

The problem faced by the author in 
building the unit to be described was 
one of small budget and the fact that 
the mixer was to be used with profes- 
sional-type recording equipment. The 
mixer could not be permitted to add 
materially to either the noise level or 
distortion of the system. Thus, such 
shortcuts as had to be made to keep 
the cost to a minimum, had to be 
taken keeping this performance 
quirement firmly in mind 

The particular studio for which this 
unit was intended was that of a pro- 
ducer of documentary motion pictures 
and the facilities were designed for 
recording sound tracks by the “live- 
mix” method. That is, the narrator's 
(or at times, two narrators’) voice 
would be recorded on, at most, two 
microphones while simultaneously the 
musical score would be dubbed from 
discs or tape. A total of four channels 
were therefore required, two _ for 
microphones and two for phonographs. 

Under normal circumstances a pro- 
fessional- type, four-channel mixer 
would have a total of nine transfor- 
mers up to the mixer stage, four in- 
put transformers to the preamplifiers, 
four output transformers trom the 
preamplifiers to the line-mixer poten- 
tiometers, and a line-to-grid trans- 
former to the mixer stage. Two addi 
tional transformers would be required, 
between the mixer stage and the out- 
put of the “line” amplifier and an out- 
put transformer to line, making a 
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By JOHN S. CARROLL 


Construction details on a professional-type unit which uses 


only four audio transformers 


total of eleven audio transformers re- 
quired in the whole unit 

In the mixer unit to be described 
the total number of audio transfor- 
mers was reduced to four by resort- 
ing to the following expedients. It was 
decided at the beginning that the 
phonograph channels would be fed by 
a pair of the new, high-fidelity crystal 
pickups, eliminating the need for pre- 
amplification for the two phono stages 
Thus, only two input transformers 
were required. 

With the preamplifiers and mixing 
amplifier on a _ single there 
appeared to be litt!e objection to high- 
independence mixing, especially since 
the associated power supply would be 
remotely placed. Using molded car- 
bon-element potentiometers (Ohmite 
or Allen-Bradley types) cut down on 
the slider noise and “frying” until it 
was virtually inaudible as compared 
to ordinary broadcast radio-type vol- 
ume controls. In any case, the mixing 
is done at a point in the circuit where 
the signal levels are high and not too 
much amplification follows the mixer 
potentiometers 

Many references in current audio 
literature point out that a mixer Cir- 
cuit of this type tends to have some 
interaction between the channel con- 
trols. Our experience with this unit 
indicates that this particular problem 
has perhaps been unduly exaggerated 
If any interaction exists, it is so slight 
as to be completely negligible 
variation in the noise level was found 
at a point about two-thirds of clock- 


chassis 


Some 


instead of the usual eleven. 


wise rotation of the master gain con- 
trol. This was eliminated by a slight 
circuit change which will be explained 
in detail later in this article. Interac- 
tion between the channels is apparent- 
ly completely eliminated by the 
lation resistors connected in 
with each of the potentiometers 

The basic circuit is the one recom- 
mended by United Transformer Com- 
pany for a portable remote broadcast 
amplifier. The two phonograph chan- 
nels were added by simply paralleling 
them with the original two mixer po- 
tentiometers. Construction is straight- 
forward but due to the very high gain 
of the unit certain precautions must 
be taken. For the lowest possible hum 
level, the ground points are placed as 
near the two inputs as possible. These, 
then, the only two places where 
the ground connects to the chassis. A 
ground bus is used between these two 
points and the “B—" terminal and is 
completely insulated from the chassis 
at all other points. All of the other 
grounds, including the condenser cans, 
insulated from the and 
connected to the ground bus 

The heater circuit is not grounded 
at any point. The center tap of the 
6.3 volt winding is returned to a tap 
on the voltage divider across the power 
supply. This places a fairly high posi- 
tive bias on all heaters and prevents 
hum due to heater-cathode leakage or 
heater emission. With these precau- 
tions it proved unnecessary to use d.c 
on the heaters of the preamplifier 
tubes. If any residual hum is present 


57 


1SsO- 


series 


are 


are chassis 


despite this precaution, it can be mini- 
mized by increasing the value of the 
cathode bypass condensers, C; and Cu, 
to 100 u#fd. or higher. 

In order to insure minimum distor- 
tion, feedback is used around the pre- 
amplifiers, around the mixer amplifier 
stage, and around the output stage. 
There is little or no danger of in- 


Complete wiring diagram for the four-channel audio mixer. 


stability due to the loops around the 
preamplifiers and, in this case, the 
output stage also exhibits good sta- 
bility. However, some resonance be- 
tween the interstage transformer 
windings and capacitances in the mixer 
stage caused an ultrasonic oscillation 
which, while not audible, threw the vu 
meter completely off scale. This oscil- 


lation was suppressed by placing small 
phase-shifting condensers (50 to 100 
xvefd.) across either Rw or Ris, or both. 

If the builder wishes to add an 
equalizer to the unit, this may be 
placed between the two mixer ampli- 
fier stages and the feedback loop eli- 
minated to provide sufficient gain for 
the equalizer. A 12AU7 was used in 


If only two inputs. Mic. 1 and Mic 2, are required, the 


schematic with its original driver stage will work without any difficulty. Should Phono 1 and Phono 2 inputs be re- 
quired in addition, interaction may occur between the various controls. To eliminate this, it is suggested that the 
alternate driver stage shown below be used in place of the original circuit. 
control R,.. is replaced by a standard 3-megohm, '2-watt resistor. The dual potentiometer, R,.-R,,.. then becomes the 
new masier gain control. Resistor R,, should be connected to the top of the newly-connected 3-megohm resistor to ob- 


tain maximum gain. 
the audio mixer unit. 


Also shown below is an alternate equalizer-mixer stage. 
It should, however, work out advantageously and may be worth the installation effort involved. 


When this is done. the master gain 


This has not been incorporated in 


TAPE WW PLAYBACK 
Peastiratie 


ALTERNATE EQUALIZER-MIXER STAGE 

Ri, Ree—68,000 ohm, 'y w. 

Rs, Re, Ree —10,000 ohm, Vy w. res. 

Ra, Ro, Res, Ro—1.5 megohm, Vy w. res. 

Ri, Re—1 800 ohm, \) w. res. 

Ro, Ru—270,000 ohm, Vy w. res. 

Rs, Re, Re, Roe—3500,000 ohm audio taper pot 
Rs, Ru, Ru, Rav—470,000 ohm, 4, w. res. 


TRANSFORMER 


SELO LEAD 


y— 20,000 obm, Vy w, res. 
3 megohm pot 
—100,000 res. (if required) 
-120,000 ohm, \y w. res. 
», Rir—820 ohm, 1 w. res. 
s, Riw—47,000 ohm, 1 w. res. 
oI] megohm, ') w. res. 
w—35600 ohm, 1 w. res. 
», Ror—1 8,000 ohm, >) w. res. 
Rw, Ree—82,000 ohm, 'y w. res. 
R 290 ohm, 1 w. res. 
Ruw—?600 ohm, \y w. res. 
Kur—56 ohm, \y w. res. 
Rue—470 ohm, \y w. 
Rw—24,000 ohm, 2 w. res. 
r—35000 ohm, 5 w. res. 
——6000 ohm, 2 w. res. 
2, Re-—500,000 ohm dual pot 
Ru, Ree megohm linear taper pot 
Rw, Rew, Ree—100,000 ohm Vy w. res. 
Ru 3300 ohm, \) w. res. 
Row—22,000 ohm, ©, 
Roy —2200 ohm, \y w. res. 
Ci, Ca, Cro, Cre —50 pfd., <5 « 
Ce, Cuw—.! wfd., 400 ». cond. 


om, Vy», 


zz 


. res 


twee. cond, 


, CuI wfd., 200 v. metallized cond. 

s-Cr—40/40 pfd., 350 v. elec. cond. 

, Ce—.5 wfd., 400 ». metallized cond. 

Cy, Cize—.05 pfd., 400 v. cond. 

Cpe Ce —20/ 20/20 phd., 450 v. elec. 

, Ca—.002 vid. mica cond. 

r—.02 ufd., 400 v. cond. 

——O002 wid. mica cond. 

Te—Input trans. 50 ohms to single grid 

(UTC A-10 or A-11) 

T»—I nterstage trans. Single plate to push-pull 
grids, split secondary (UTC HA-106) 

T.—Output trans. push-pull plates to 500 ohm 
line (UTC HA-114) 

T:—Power trans. 240-0-240 ». @ 
v.ct. @ 2 amps; 5 v. @ 2 amps 
son TS-24R00 or equiv.) 

CH,—?7 hy., 50 ma. choke 

M,.—Vu meter (see text) 

Si:—S.p.s.t. toggle switch 

So—3 p. Jt. rotary switch 

Se—S.p.ds. toggle switch 

Vi, Ve—6I7 tube (1620 preferred) 

Vs, Vi—1 2 AY? tube 

Vo—SYIGT tube 


cond. 


c 

c 

c 

c 
Cr 
( 

c 

c 

7 


40 ma., 6.3 
( Thordar 


Ve—12AU7 tube 
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preference to the 12AY7 for the 
equalizer. The circuit of this altered 
section is included in the diagram. 

As previously mentioned, while there 
is no interaction between the four 
channels, there was some between the 
channel potentiometers and the master 
gain control. This was eliminated by 
feeding the combined output of the 
four mixer potentiometers directly to 
the grid of the mixer-equalizer stage 
and by placing the master gain control 
in the grid circuit of the output stage. 
A double potentiometer is used to con- 
trol the push-pull grids simultaneously, 
as shown in the alternative schematic. 

The output of the unit was designed 
to feed either a tape recording setup 
with a 500-600-ohm line bridging input 
or a 16 mm film recorder with a 50- 
ohm line input. To avoid complicated 
switching of the output transformer 
secondary taps, a simple matching pad 
was placed on a switch on the output, 
so that switching from “tape” to “film” 
automatically adjusts the output im- 
pedance. It is evident that this pad 
causes a loss of output level of about 
16 db; however, the film recorder in 
question had ample gain and the loss 
was not important. Using the pad per- 
mitted the vu meter to work across a 
500-ohm line at all times. In addition, 
the pad has the effect of terminating 
the line, even when the output is dis- 
connected. Thus, rehearsals can be run 
while feeding only a bridging monitor 
amplifier having a 20,000-ohm input 

The vu meter can be switched off 


during preliminary set-ups so that ac- 


cidental jolts while moving the micro- 
phone will not damage the needle. The 
3600-ohm with the 
meter is the standard calibrating re- 
sistor usually used with vu meters. If 
variation in output level is required, or 
changes in meter range are desirable, 
this replaced by a 
7500/3900-ohm variable pad to extend 
the meter scale 
from the 
meters 
In this 
been placed on 
causes and cures for it 


resistor In series 


resistor can be 


Such pads are avail- 
able manufacturer of such 
article great emphasis has 
instability and the 
This may come 
as a surprise to those audiophiles who 
are not accustomed to the extremely 
high-gain circuits used in recording 
work. The tube complement is based 
on the use of low-noise types through- 
out. If 6J7’s are used instead of 1620's, 
it may be necessary to select the quiet- 
est from a number of tubes. The same 
thing applies to the 12AU7 if 
stituted for the 12AY7 in the 
stage The output 
any case, be a 12AY7 
not a good substitute 


sub- 
mixer 
should, in 

The 12AX7 is 
due to its higher 
mu and plate resistance. The over-all 
gain of the unit is such that the 
thermal agitation noise of the first 
stage sets the limit on following am- 
plification. If all recommendations are 
followed, this hiss should be stronger 
than any other noise, residual hum, 
etc 

The power supply, which is not 
shown in the photographs, should be 
built on a separate chassis and the 
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stage 


Rear view of unit. Note particularly the type of jacks and plugs that were used 


in the construction of this unit. 


It is important that all of these components 


be of the shielded type to prevent hum pickup. The jacks and plugs are, from 
left to right; Mic. 1, Mic. 2. power cable connector, (far right, top) 50 and 
$00 ohm outputs, (far right. bottom) Phono 1, Phono 2, and tape playback inputs. 


same rule that applies to the mixer 
followed here. Ground the chassis at 
only one point and do not ground the 
center tap of the heater circuit. The 
power supply should be kept as far 
from the mixer unit as possible. If 
this is not feasible, it may be necessary 
to use triple-shielded input transfor- 
mers 

If the power supply can be isolated 
the power transformer lead shown as 
shielded and grounded can be omitted 
Many transformers are made today 
without this shield. Should your unit 
not come so equipped, you can ignore 
this requirement—#f the 
is isolated 


power supply 

Just a few final suggestions regard- 
ing the construction before you whip 
out your soldering iron and start to 
build this unit. In the 
economy and to avoid purchasing un- 
needed components, decide at the start 
whether for your purpose the original 
circuit, shown in the schematic, is to 
be used cr whether one or both of the 
alternate circuits are to be _ incor- 
porated. Some of the parts specified 
in the original diagram will be omitted 
if one of the alternate circuits is used 
and vice 


interests of 


versa 
Another point which cannot be em- 
phasized too strongly is the matter of 


Under chassis view of mixer. 


grounding discussed earlier If you 
are seeking trouble-free performance 
from this unit, it is imperative that 
the author's suggestions be followed to 
the letter 

It goes without saying that in this 
application, at least, quality trans- 
formers will have to be The 
builder will find that compromises are 
too expensive in the 
afforded 
circuit 


used 


long run to be 

Just keep in mind that this 
incorporates only four audio 
transformers Which are doing the duty 
of the eleven units normally 
tered in commercial versions ol 
channel audio mixers 


encoun- 


four- 


This is one instance when “bargain” 
transformers will prove to be no bar- 
gain and the prospective builder will 
do well to stick to quality components 
The transformers specified in the 
recommended by the 
proved entirely 
this application Use 


quality for 


parts list are 
author as they 
satisfactory in 
units of similar 
sults 

While all of 
sound like undue “fussing 
ice builder of audio gear 
being handed along as “gospel” by one 
who has been through the mill 
luck in building this unit It is 
worth the effort 


have 


best re- 


these precautions may 


to the nov- 
they are 


(jood 


Wiring is critical so check author's suggestions 


regarding grounding and the location of such ground points before construction. 


Fig. 1. 


Using an audio oscillator and a vacuum-tube 


volimeter to measure an audio amplifier's performance. 


ITH the tremendous 
the sales of all 
fidelity 


increase mm 
types of high- 
equipment, the mainten- 
ance and repair of this equipment can 
become a major source of income for 
However, 
enthusiasts are 
with the type of 
service they obtain when they call in 
the average repairman The 
reason for this attitude seems 
that they feel their 
and requirements are not 
understood 

The high-fidelity 
the layman with no 
ground, but just a general acquaint 
with the technical 
reproduction is aware of the 
that are important in 
the quality of 


the radio service 
many 
olten 


technician 
high-fidelity 
dissatisfied 


radio 
major 
to be problems 


thoroughly 


enthusiast even 
technical back- 
ance 


sound 


aspects of 
many ftactors 
determining 
production. When his equipment is in 
stalled or serviced, his main require 
ment is that it should sound good to 
the ear. But he also attaches consider- 
able importance to 


sound re- 


such factors as 
harmonic and intermodulation distor- 
tion, frequency 


ev These 


response, noise level, 


factors are major consider- 
ations in the initial sale of 
equipment Cespecially of the audio 
amplifier), and they should be given 
careful consideration in the service of 
such equipment 
how well it has 
any failure 

The radio service technician can, of 
repail failures of hi-fi 
audio amplifiers because of his experi- 
ence in radio servicing, but there are 
important differences in approach and 
techniques which must be thoroughly 
understood if the customer is to be 
completely satisfied. The purpose of 
this article is to show the major dif- 
ferences between the servicing of high 
fidelity amplifiers and other ty 
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audio 


and in discussions of 


been repaired after 


course, most 


pes ol 


By DAVID FIDELMAN 


Author of “Guide to Audio Reproduction” 


If you know some special techniques and how to talk 
you qualify as a specialist. 


the customer's language, 


equipment, and to describe the proce- 
dures and techniques which are used. 


Testing Amplifier Performance 


One of the most 
siderations in the 
that 
be seen on an 


important con- 
testing of sound 
the audio signal can 
that 


systems 1s 
oscilloscope, so 
can tell from 
the oscilloscope exactly what 
the ear will hear However, the 
actual sound signal is much too com- 
plicated to be analyzed by the eye 
Therefore, for measurement purposes, 
a steady sine wave (or 


the experienced eye 
trace 


a simple com- 
bination of waves) is generally 
fed to the audio amplifier, and the out- 
pat is studied for those characteristics 
which are important to the ear. These 
characteristics of the signal can be 


sine 


observed directly from the oscilloscope 
trace or measured from the signal it- 
self by the proper instruments 

A number of 
insure 


measurements are 
necessary to that the unit Is 
in proper condition A 
casual listening test will not tell much 
about the over-all performance of a 
high-fidelity amplifier for 
sound reproduction 


operating 


all types of 
An amplifier may 
be repaired superficially and still not 
be operating at its optimum level 
There may be defects in its operation 
which would show up only on certain 
types of sounds, or as listening fatigue 
after long periods of listening 

After any audio amplifier has been 
repaired and is considered to be oper- 
ating properly, some measurements 
should be made of the following char- 
acteristics 

l. Frequency tone 


response (with 


controls set at flat 
positions) 


and at extreme 


2. Harmonic distortion 
controls in flat position 
3. Maximum power 

4. Noise level 

The specified values of these char- 
acteristics for any particular amplifier 
are available from the manufacturer. 
If the measured 
the manufacturer's specifications, then 
the amplifier can be safely assumed 
to be in proper operating condition 
If these specifications are not avail- 
able, then the typical maximum val- 
ues given in Table 1 may be used as a 
guide in determining the performance 
of the amplifier 

Some _ specialized of test 
equipment are needed for proper serv- 
icing of audio amplifiers and 
above the standard ones used in other 
types of servicing. The basic units re- 
quired for this work are a volt-ohm- 
milliammeter, a sine-wave 
(20-20,000 cps or greater range, low 
distortion), a vacuum-tube voltmeter 
(minimum sensitivity of 30 millivolts 
full-scale deflection on most sensitive 
range), an oscilloscope (minimum sen- 
sitivity 0.04 volt r.m.s./inch vertical 
deflection, minimum vertical frequen- 
cy range 15 to 100,000 and a 
distortion meter. The harmonic 
tortion analyzer may not be strictly 
necessary, since distortion can be ob- 
served visually on the 
(In fact, with experience, as little as 
2 per-cent harmonic distortion can be 
detected in the trace.) 
However, the distortion meter should 
be used for thorough and quantitative 
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with tone 


output 


values are close to 


pieces 


over! 


oscillator 


cps! 


dis- 


oscilloscope 


oscilloscope 


measurements, especially if perform- 
ance figures are to be discussed with 
the customer. 

The distortion meter measures the 
amount of spurious harmonics intro- 
duced into a pure sine wave due to 
the amplitude nonlinearity of the am- 
plifier. The basic method of perform- 
ing this measurement is shown in Fig. 
2. A steady single-frequency sine wave 
(known to relatively free from 
distortion) of known amplitude is fed 
into the amplifier from the signal gen- 
erator, and the distortion meter con- 
nected to the output at the load re 
sistor or loudspeaker. The meter con- 
tains a rejection filter which removes 
the fundamental and all the 
harmonics, and a vacuum-tube volt- 
meter which can be switched to meas- 
ure either the fundamental plus har- 
monics or the harmonics only. The 
distortion is the percentage of har- 
monics introduced by the amplifier 
into the pure 

Intermodulation is 
measure of the performance of an 
amplifier Two signals of different 
frequencies are fed into the amplifier, 
and the amount by which the low-fre- 
quency signal modulates the high-fre- 
quency one is measured However, 
this distortion is produced by the same 
amplitude nonlinearity which 
harmonic distortion, and is therefore 
not a necessary servicing measure- 
ment if the harmonic distortion is 
measured 


be 


passes 


tone 


also used as a 


causes 


Servicing Procedure 


The basic technique of audio servic- 
ing and the manner in which it differs 
from other types of service work can 
best be understood by considering the 
actual service procedure for a typical 
high-fidelity audio amplifier. 

Assume that a system which in- 
cludes the amplifier of Fig. 3 requires 
service due to excessive distortion in 
the sound from the loudspeaker at 
medium-high levels for any setting of 
the input selector switch. The failure 
is obviously not in the input trans- 
ducers since it is not likely they have 
all failed at the same time. The loud- 
speaker and the wiring to the loud 
aker are tested by disconnecting 
the output leads from the ampli- 
fier terminals and connecting them 
(through a matching transformer, if 
necessary) to the output of an 
oscillator set to a frequency of 400 
or 1000 cps. If this results in an ac- 
ceptable output sound from the loud- 
speaker, it indicates that the failure 
is in the amplifier 

For testing and repair, the inputs 
ind outputs are disconnected and the 
amplifier is completely removed from 
the system 

Check first the various “B+” volt- 
whether the distortion is 
due to a failure in the signal circuit 
or in the power supply and decoupling 
Assume that in this case, 
touching the voltmeter first to the 5Y3 
rectifier filament, then to the various 
filter and decoupling electrolytics, 
November, 1954 


Spe 


audio 


ages to see 


circuits 


CHARACTER- 
ISTIC 


INPUT 
SIGNAL 


Steady sine 
wave 


Frequency re- 
sponse 


Steady sine 
wave 


Maximum 
power output 


Noise level No signal 


Steady sine 
wave 


Harmonic 
distortion 


OUTPUT 
SIGNAL 


Steady sine 
wave 


Steady sine 
wave 


Random noise 
or hum 


Fundamental Lor 
plus har- 
monics 


LIMITS 


Good Acceptable 
Reproduction Reproduction 


20-14,000 cps 40-10,000 cps 


Depends upon individual 
unit. (Typical require- 
ment is 5-10 watts.) 


60 db below 50 db below 
full output full output 


2-4), total 
harmonics 


total 
harmonics 


Table 1. Typical amplifier specifications and the maximum allowable distortions, 
useful as a guide for servicing when data is not available for an amplifier. 


“Ba” 
the 


there are 
all these 


that 
voltages at 
circuit. 

The power supply therefore, in 
order. Since the excessive distortion 
may be due to a number of different 
failures in the signal circuit, the best 
method is to use the direct approach 
and trace a signal through the circuit 
from the input to the point where 
the distortion occurs (This method 
may actually be faster in locating 
tube failures than the use of the tube 
tester, but it is always desirable 
check all tubes in order to replace 
those which are weak and can be ex- 
pected to fail soon.) 

A signal generator for a fre- 
quency of 1000 cps and an amplitude 
of about 2 volts r.m.s., can be con 
nected directly into the high level in- 
put of the amplifier without any im 
pedance matching since the input im- 
pedance of the amplifier at this point 
is 500,000 ohms. A loudspeaker or an 
8-ohm, 10-watt resistor is connected 


shows proper 


points in 


is, 


to 


set 
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Fig. 2. Block dicgram showing the use 
of a distoriion meter to measure the 
harmonic distortion of an amplifier. 


across the output terminals for proper 
termination of the output 
The signal is then traced 
the circuit by observing it with the 
oscilloscope. It is checked for proper 
level, gain in each stage, and lack of 
distortion. With a 2-volt signal at the 
input and the volume control 
its normal position, there is a 
(Continued on page 126) 
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Fig. 3. Schematic diagram of a typical high-fidelity audio amplifier and preamp. 
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month is going to be 

very short. There are so many good LP’s 

to tell about, I need extra space. In thi 
connection, you have probably noticed we are 
now using a much smaller type face. This 
smaller type will allow an approximate 40 
per-cent expansion of “Certified Record Re 
vue,” and will enable me to bring more of the 
ever increasing flood ot long play records to 
will continue the tape re 
instituted last month, and 
you a report on what was new, 


at the NY Audio Fair, in an 


HE prologue thi 


your attention. I 
which were 
will bring 
novel, and niity 
early issuc 


View 


Equipment used this month: New Weather 
A-510 pickup, arm, and oscillator RekO 
Aut T1i2H turntable McIntosh C-108 pre 
amp, two 30-watt McIntosh amplifiers, one 
Jensen “Triaxial” in Jensen folded horn, one 
Jensen “Triaxial” in Karlson enclosure. Con 
certone 15 tape equipment 


WILLIAMS, RALPH VAUGHN 


Orchestra con- 
Boult. London 
Price $5.95. 


Philharmonic 
ducted by Sir Adrian 
LL1003. RIAA curve. 

London issued this disc without any tan 
fare and it arrived in the mail quite unex 
pectedly, This is rather puzzling to me, in 
the light of the fact that this is one of Vaughn 
Williams greatest scores and the tact that it 
would have tied in so well with the recent 
album of the complete symphonies of this 
master, as issued on London. Well, if Lon 
don won't shout about this recording, I'll do 
it for them! This record is worthy of every 
laudable adjective you can think up. Seldom 
has a phonograph record been so completely 

itistving, From every aspect, one of the 
great recordings of the LP era. The music ? 
Simply fabulous. One of the most profound 
beautiful and “listenable” of all modern 
compositions, If you've never cared a toot 
about Vaughn Williams, this will change your 
mind, in a big hurry! The score has been 
used as a ballet, but is really at very wide 
variance from the accepted idea of a ballet 
score. Inspired by Blake’s illustrations for the 
Book of Job, this is one of the most intense 
ly dramatic works ever written. Following 
the traditional story of the trials and tribula 
tions of Job, Vaughn Williams has used nine 
“scenes” to describe the Blake paintings, and 
in so doing has written some awe-inspiring 
music, music which glitters with the many 
facets of Williams’ great talent. The sound is 
in keeping with the music. Some of the very 
best London has ever recorded. Strings are 
clean and incisive and the sonorities generated 
by contrabass and brass are fantastic. In the 
scene #6, entitled “Dance of Job’s Com- 
forters,” Job curses God and God reveals 
Satan and the hosts of Hell. The music to 
illustrate this is overwhelming in its impact 
The string section in ascending figures leads 
to a tremendous crashing series of chords for 
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and organ, there is an ominous 
pause and then the whole mighty weight of 
the orchestra, of bass drums and tympani, 
cymbals, brass, strings—ever ything—explodes 
in an awesome torrent of sound. This will 
positively give you goose pimples! Played 
through a big speaker system, the effect is 
shattering, and I warn you to be careful of 
gain. Other sections of the work are equally 
exciting, with dynamics and sound 
throughout. A recording no serious audio 
phile can afford to miss! The RIAA curve 
was better sounding with a couple of db bass 
boost (Quiet surtaces 


orchestra 


great 


SAINT SAENS 

CARNIVAL OF THE 
IBERI 

DIVERTISSEMENT 
Concert Arts Orchestra conducted by 
Felix Slatkin. Capitol P8270. RIAA 
eurve. Price $5.70. 

Two lively contributions from the excellent 
Concert Arts Orchestra which seems destined 
for “demonstration repertoire.” At least that 
is the kind of stuff Capitol has been record 
ing with this group, as witness the recent 
“Mask of the Red Death” and other works in 
similar idiom. The Saint Saens is given the 
straight orchestral treatment here No ut 
Noel Coward sullies this hi-fi hijinks 
Indisputably the best version of this amusing 
with splendid playing and = superb 
I should qualify the statement about 
the sound by advising you that this 
sound cannot be obtained unless the treble is 
reduced a few db from the prescribed curve 
For some this record has 
strings which, while clean, are quite thin and 
strident sounding, even though all other choirs 
such as brass, woodwind, etc. seem perfectly 
balanced. Play it with the RIAA curve and 
it’s a little tough on the ear. Cut the treble 
ind the db’s sit up and behave, and we have 
a really fine sounding record. You run across 
one of these puzzlers every now and then! 
The Ibert is typical of this composer, witty, 
satirical music which lends itself well to hi-fi 
treatment. In the section called “Cortege” 
there is a brief parody of the Mendelssohn 
“Wedding March” complete with trombone 
giving forth with a horse-laugh and it’s really 
quite a howl! Slatkin seems to know his way 
with these scores and elicits very slick, well 
polished performances from his men. Typical 
quiet Capitol surfaces 
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RAVEL 

DAPHNIS AND CHLOE SUITES #1 

iND #3 

{1LBORADA DEL GRACIOSO 
Orchestre National de la Radiodiffusion 
Francaise with Chorale Marcel Briclot 
conducted by Andre Cluytens. Angel 
35054. RIAA curve. Price $5.95. 

Until the advent of this recording, we had 
available seven versions of the popular Suite 


#2 and only one (Ormandy-Columbia) ver- 
sion with both suites. Maybe I'm all wet, 
but it seems to me that the way to hear this 
work and get the most out of it, is to hear 
it complete both Suites including the 
Choral part. The Ormandy of a couple of 
years back illustrated this pretty clearly and 
was certainly the preferred reading. This 
present recording brings us superior sound 
and the keener insight of Cluytens. His is a 
reading which emphasizes the poetry and 
grace, the lyrical elements, without sacrific- 
ing the headstrong dynamics which give this 
work its power and texture. Soundwise, this 
is an extraordinary disc. At first hearing you 
may not be overly impressed. I think this is 
because we are consciously listening for su- 
per-spectacular hi-fi pyrotechnics in this 
work. Hi-fi this record most certainly is 

but the combination of wide range, good dy- 
namics and the superb balance of the indi 
vidual choirs is so smooth that it is unob 
trusive. This is sound that is translucent 
rather than incandescent, and frankly is 
somewhat of a relief from screechy rasps be- 
ing purveyed as “hi-fi” sound by some com 
panies The “Alborada Del Gracioso” re- 
ceives a vigorous, well integrated reading 
The sound on this is not as effective as the 
“Daphnis,” calling for the more supercharged 
variety furnished by the Dorati-Mercury ver- 
sion of a few years ago. Cluytens has done 
a remarkable job with his orchestra, which is 
evident from the really splendid perform- 
ince \ top notch disc and a good buy The 
“factory sealed” Angel package made pos 
sible an exceptionally smooth, silken 
with a minimum of “popping” and 
ping.’ 


surtace 
“snap 


TCHAIKOVSKY 
SYMPHONY 
Pittsburgh 


#6 (PATHETIQUE) 
Symphony Orchestra con- 
ducted by William Steinberg. Capitol 
P8272. RIAA curve. Price $5.70. 

I can hear you groaning, “What? Another 
Pathetique!” Yessir, you are right. The fif 
teenth version, to be exact! The duplication 
sweepstakes is still going strong. I've yakked 
for pages about the duplic ation problem, and 
I can offer no encouragement about its even 
tual solution. Remember this one thing, 
however. Duplication is a product of the 
record-buying public! Ii a company puts its 
best foot forward and offers “new” repertoire, 
more often than not, the public rejects it and 
the resulting red ink is a potent reminder to 
the company not to stray from the straight 
and narrow The n, too, every conductor has 
his adherents. You may think Toscanini or 
Kubelik or Ormandy is the last word on the 
“Pathetique But quite a number of people 
don't happen to agree with you and have 
been waiting breathlessly (?) for Stokowski’s 
version or, as in this recording, Steinberg’s 
reading. The record companies know this, 
and they always figure there are enough 
champions for their particular boy to make 
the venture pay off. Don't ask me what hap- 
pens when the companies run out of people! 
Getting back to this recording, it has much 
to offer. Steinberg essays a straightforward, 
well balanced reading with the tempi a mite 
on the slow side. This makes for a most elo 
quent and expressive final movement, full of 
dark pathos, and is the high point of Stein 
berg’s performance. The sound is in keeping 
with the reading; not as fussily detailed as 
some, but rather a “big hall-over-all” type, 
with exceptional balance. String tone is 
clean, especially celli and contrabass, 
and percussion bright but not spectacular 
Woodwind reproduction is very effective 
The orchestra plays particularly well, and it 
is evident that Steinberg and his men are by 
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(Continued on page 173) 
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Motorola 19-inch color 
TV set priced at $895. 


UNDAMENTALS 0 


COLOR TV 


R-Y & B-Y 
DEMODULATION SYSTEMS 


By MILTON S. KIVER* 


Part 9. Concluding article analyzes a color TV receiver 


which uses R-Y, B-Y demodulation rather than | and Q. 


HE color television receivers which 

have been produced to date can be 

divided into two categories: those 
which utilize the full color signal to 
develop a picture on the screen and 
those which use only part of the color 
information. We have, in previous 
articles, discussed receivers in the first 
category In the present article we 
will turn our attention to receivers in 
the second category 

By way of review, we have seen that 
a complete color signal consists of 
the following: 

1. A monochrome signal with com- 
ponents that extend from 0 to 4 me. 
This is the Y signal. 

2. A color subcarrier 
quency is set at 3.58 mc 
3.579545 mce.). 

3. This color subcarrier is modulated 
by two color signals called the J and 
Y signals 

4. The Q signal has color frequen- 
cies that extend from 0 to 500 ke. or 
5 me. This means that the upper Q 
sideband extends from 3.58 mc. up to 
358 + 5 or 4.08 mc. The lower Q 
sideband goes from 3.58 mc. down to 
as 0.5 or 3.08 mec 

5. The 7 signal has color frequen- 
cies that extend from 0 to 15 me. 
When this modulates the color 
carrier, upper and lower sidebands are 
formed. The lower sideband extends 
from 3.58 mc. down to 3.58 15 or 
2.08 me. If the full upper sideband 
were permitted to exist, it would ex- 


whose fre- 
(actually it is 


sub- 
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tend all the way up to 3.58 + 1.5 or 
5.08 me. Obviously this would prevent 
the use of a 6 mc. over-all band for 
the television signal (video and 
sound) To avoid this spilling over 
beyond the limits of the already estab- 
lished channels, the upper sideband of 
the J signal is limited to about .6 of a 
megacycle. This brings the upper side- 
band of the 7 signal to 4.2 me 

The need for two color signals of 
unequal bandwidth stems from the 
color characteristics of the human eye 
Three primaries are required only for 


relatively large colored areas or ob- 


Eeprror's Nore Part 1 of this series, 
which appeared in the March, 1954 issue, 
explained color mixing and its applica 
tion in color TV Part 2,appearing in the 
April issue, described the NTSC color 
signal The block diagram of a typical 
color TV receiver was described in the 
Vay issue The June article in this serica 
described the sound, and some of 
the video circuits of a 


funer, 
color receiver 
Typical chrominance circuits (demodula 
tor, matriz, adders, ete.) were analyced 
in the July article The formation and 
composition of the color signal wer 
plained in August. Color 


circuits including the 


synchroni 
subcarrier 
tor were analyced in September 
tion and high 
This mo 


however 


voltage circuits in Octo 

nth’s article concludes this se 
forthcoming tasues will cont 
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jects. On a television screen, these are 
the objects produced by video fre- 
quencies from 0 to 5 mc. For medium- 
sized objects (those produced by video 
signals from 5 to 1.5 mce.), the eye is 
sensitive only to bluish-green or red- 
dish-orange. The NTSC signal, via its 
I component, is fashioned to take ad- 
vantage of this characteristic 

We know that when we present all 
the color of which the NTSC signal 
is capable, a very pleasing picture is 
obtained. Just how much 
the eye can take in a picture and still 
be satisfied is as yet unknown. How- 
ever, receiver manutac- 
turers have designed (and produced) 
which the bandpass of 
signal is limited to about 
5 or 6 me 

Here is the basis for 


less color 


some color 


color sets in 
the color 


this action. A 
color picture signal can be represented 
by the following equation 
E; ly + Eysin (wt + 33°) 4+ E,cos 
P 1) 
The Ey term, of course, represents 
the monochrome portion of the signal 
The Ey, and E, represent the color volt- 
ages. Since E, is multiplied by sin 
(wt 4+ 33°) and E, is multiplied by cos 
(wt + 33°), the Ey, and E, signals are 
90° out-of-phase with each other. (Sine 
and cosine functions are 90 
phase with other.) 
course, is well-known by now 
If we now limit the video 
frequencies to a maximum of 5 mc., 
that 


out-ot- 
each This, of 


color 


it can be shown equation (1) 
becomes 


EB; Ey + A92 (Ey-Ex) sin wt + 877 
(Ey-Ex) cos wt (2) 
* Author of Television Simplified 


vision and FM Keceiver Servicing and 
books 
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color TV receiver using the B-Y, R-Y 
KILLER system of color signal demodulation. 


AMPLIFIER 


| 
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1. Block diagram of the G-E 


Ey remains unaltered since nothing an By-E 


’ 
y 


E,-Ey system than it is in 


has been done to affect it. However, an I] and Q set 
in place of Ey we now have Ey-Ey and At this point, the reader might very 
in place of B, we have Ey-Ery. Also, well ask, “Why use the modified sys- 


we note that H»-E, is multiplied by 


sin’ tem if it provides less color in the 


wt instead of sin (wt + 33°). Therefore, picture?” The answer, supposedly, 
Ey-E, is shifted 33° from the Ey posi- lies in certain economies which can be 
tion on the color phase chart. See effected in the Ey-Ey, Ex»-Ey method 
Fig. 2 The same situation is true Whether or not this is so. and there 
of E, and its replacement EBy-E,. Thus, is considerable difference of opinion 
if you take an incoming color signal on this point--our primary interest ts 
containing E&, and Ey voltages and circuit design and this will now be 
shift the phase of the re-inserted car- examined 

rier by 33°, you obtain (at the output The block diagram of an R-Y, B-V 


of the demodulators) EBy-EFy and 
Ey signals 
This, then, is the basis of color 


Y color receiver is shown in Fig. 1. The 
r.f. and video if. sections are similar 
re- to those of other color receivers dis- 


ceivers Which have their color band- cussed in previous articles. The gain 


pass restricted to 5 me. All large 


de- of the r.f. tuner and the i.f. stages is 


taii in a picture produced by such a controlled by an a.g.c. voltage derived 
receiver would Se colored in the same from a conventional a.g.c. keyer tube 


way and to the same extent as in 


an The video if. system feeds its sig- 


I and QY demodulator system. How- nals to two separate detector circuits. 


ever, above 5 me., all detail in 
picture is in black and white 


the One detector is designated as the Y 
(or detector and its output consists of the 


monochrome) and so we can say that usual monochrome video and sync in- 


the over-all picture is less colored 


Fig. 2. Color phase diagram showing 
the position of the B-Y and R-Y vec 
tors relative to the I and Q vectors. 


n formation. The Y detector output is 
applied to a cathode follower, which 
transfers the video signal to two Y 
amplifiers and beyond this to the color 
circuits for combination with the R-Y 


and B-Y voltages. A 1 microsecond 
time delay network between the first 
and second Y amplifiers slows down 
the monochrome signal so that it is 
in step when it recombines with the 
color components in the matrix. (The 
latter, as we shall see, is considerably 
less complex in these receivers than 
in J and Q sets.) 

The Y detector also provides the sig- 
nal for the receiver's sync system. 
The second of the two detectors 
is the chrominance (chroma) detec- 
tor and it delivers two output signals. 
One signal is the conventional 4.5 mc. 
intercarrier sound i.f. signal which is 


then passed, in turn, to a 4.5 mc. am- 
plifier, a limiter, a ratio detector, and 
two audio amplifiers in the usual man- 
ner. The other signal is the color sig- 
nal and it is applied to a chroma am- 
plifier. See Fic. 3. At the output of 
this amplifier, the signal is applied to 
two separate sections o° the color sys- 
tem. Part of the sigral goes a 
burst gate amplifier. The other por- 
tion is transferred to a chroma cath- 
ode follower and from here to grid 3 
of the 6BE6 R-Y and B-Y detectors. 
A chroma control in the cathode leg 
of the cathode follower stage is me- 
chanically ganged to the contrast po- 
tentiometer in the Y cathode follower 
circuit so that both the Y and color 
signals will be similarly affected when 
the controls are rotated. 

The burst gate tube is normally 
biased to cut-off. However, during the 
horizontal retrace interval, it is driven 
into conduction by a pulse obtained 
from a winding on the horizontal out- 
put transformer. The tube conduction 
period lasts just long enough to pass 
the color burst. After this, the pulse 
disappears and the burst gate ampli- 
fier lapses back into cut-off. 

The color burst which the burst 
gate amplifier passes is used to shock- 
excite a crystal ringing circuit The 
oscillations are amplified, then limited, 
and finally transferred to the R-Y, B-Y 
detectors. A 90° phase-shifting net- 
work in the plate circuit of the limiter 
provides the two demodulators with 
3.58-mce. signals that are 90° apart. A 
prior hue control, in the output cir- 
cuit of the amplifier, permits the set 
owner to make a limited correcting 
adjustment in the phase of the gen- 
erated 3.58-mc. oscillations. The con- 
trol is set to natural flesh tones 

The two color detectors, Fig. 5, now 
have all of the ingredients needed to 


RADIO & TELEVISION NEWS 


recreate the demodulated color video 
signals. The output circuits of both 
6BE6’s are almost identical because 
both color systems now have the same 
bandpass, 0 to .5 me. (In practice, the 
bandpass frequently extends a little 
more than this, perhaps to 6 or .7 
me.) This arrangement obviates the 
need for any special delay lines in 
the color circuits; the only delay line 
in the receiver is that found in the Y 
section. 

The R-Y and B-Y detectors are each 
followed, in turn, by an amplifier and 
then the signals are divided between 
two separate signal paths. First, por- 
tions of the output voltages from both 
amplifiers are fed to a simple resistive 
adder (R,, R., and R,) to form a nega- 
tive G-Y signal. This is possible be- 
cause, as shown in Part 2 of this 
series, 

(G-Y) 51 (R-Y) + .19 (B-Y) 
The specific proportions are developed 
by the adder network and fed to a 
G-Y amplifier. Here the signal is in- 
verted, giving us the needed G-Y. Now 
we have all three color-minus-bright- 

(R-Y, B-Y, and G-Y) and 
adding +Y to each, we 

original red, blue, and 

signals. The addition of 
place via R,, R. and Rs 


ness signals 
by simply 
obtain the 
green video 
+Y takes 
(Fig. 5) 

The output section of 
minance portion of the 
sists of separate channels for the red, 
green, and blue signals Fach 
branch has two amplifiers and a ac 
restorer. The amplifiers use degenera- 
tive feedback to reduce their input 
impedance and to enable the proper 
mixing action to between the 
color-minus-brightness signals and the 
Y signal. 

A color killer circuit is em- 
ployed in this system to prevent the 
appearance of any spurious color sig 
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Fig. 3. Parti-l sche. 
ma‘ic dicgram of the 
G-E color receiver 
showing the two 
video detector circuits, 
the chroma amplifier, 
and the sound takeoff. 
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nals when a black-and-white program 
is being viewed. The grid of the killer 
triode, Fig. 4, is connected to the grid 
of the 3.58-mc. limiter tube. When no 
color signal is being received, the 3.58- 
me. crystal is quiescent and the grid- 
leak the limiter tube is zero 
Under these conditions the color 
killer tube conducts whenever its 
plate receives a positive pulse from 
the horizontal output’ transformer 
The resulting current flow develops a 
negative charge across C, and this, 
added to the 25 volts normally 
present the condenser, is suf 
ficient to bias all R-Y, B-Y, and G-Y 
amplifiers to cut-off 

When a color signal is received, the 
3.58-mce. devel- 
op enough negative grid-leak bias on 
the limiter grid to cut off the color 
killer tube. This prevents the tube 
from conducting, even when pulsed, 
and the only negative voltage appear- 
ing the 25 volts 
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Fig. 4. Color killer circuit of the G-E set. 


the receiver supply. This volt- 
age is not sufficient to prevent the col- 
or-minus-brightness from 
operating 
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B-Y receiver are 
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Fig. 1. Some original de Forest tubes. No. | is from 1907; No. 
2 is of 1909 vintage; Nos. 3 and 4 appeared a little later than 
No. 2; Nos. 5 and 6 are 1910 models: while the “Ultraaudion” 
dates from 1913-14. The middle row of tubes are special 
transmitting tubes, referred to in text. made in 1915 in con 
junction with Lt. Comdr. S. C. Hooper, USN. The “T” tubes 
(bottom row) are from 1915. Tubes identified by Dr. de Forest. 


Fig. 2. The de Forest 
“Audion” of 1907-1909 
(right) with a single 
plate and grid. An 
improved version of 
this tube (left) ap- 
peared in 1910. It had 
two plates and two 
grids. These spherical 
tubes measure ap 
proximately 4 inches 
from cap to base. 


ELECTRON 
TUBE 


By 
COMMANDER PAUL G. WATSON, USNR (Ret.) 


industry as a whole, its gigantic proportions and its 

ramifications ranging trom an “electronic brain” to 
door openers, surgical instruments and communications, 
the question of how this great industry grew and whence 
it came are bound to come up. Who invented the electronic 
tube, and how was it discovered? 

The author has, over a period of years, collected together 
such of the old tubes as could be obtained: from this collec- 
tion he selected representative tubes typical of the devel- 
opment of tubes as they were available and has mounted 
them in exhibition cases. Pictures of this collection are 
shown herewith, since they illustrate the beginning of the 
electronic tube industry. It all began with Dr. Lee de For- 
est and his “Audion,” as his three-element vacuum tube 
was called, in the year 1905. 

About a year ago Dr. de Forest very kindly identified 
and dated for the writer, all of his tubes which are in this 
collection. 

Experiments in Chicago in 1901 to 1903 had given Dr. 
de Forest an idea that incandescent gas had some value as 
a means of rectifying received radio signals to make them 
audible. In his laboratory on Thames St. in New York in 
the fall of 1903, Dr. de Forest put two platinum electrodes 
in a Bunsen burner flame and, with a battery and head- 
phones connected to an antenna, succeeded in hearing ra- 
dio signals from ships in the harbor. 

Being convinced that the incandescent gases had much 
or all to do with the “translating” of the received signals 
to audible sound, Dr. de Forest and an assistant, Clifford 
D. Babcock, used a carbon are lamp to produce incan- 
descence, got signal reception, but with too much noise 
to be of practical use. 

Next came the effort to use a carbon filament lamp, but 
because of their uncertain abilities as glass blowers results 
were a failure and disappointment 

However, in 1905 an incandescent carbon filament lamp 
with a platinum plate was constructed by H. W. Mc- 
Candless at 67-69 Park Place, New York, to specifications 
provided by Dr. de Forest. This lamp was a success and 
was the first vacuum tube detector to use both filament 


Wiss: one considers the present scope of the electronics 
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Fig. 3. Medium power tubes of the 1920's. (Right) The RCA UV 863 
10 kw. water-cooled type: (left) Federal Telegraph F-863-A 10 
kw. water-cooled; (top center) RCA 860. (Bottom center. left to 
right) Western Electric 211, 50 watt; W. E. 212 D, 250 watt 
used in almost all early broadcast transmitters; RCA 204, 250 
watt tube used by many hams in early days of c.w. and phone 
eperation; and RCA 203 50-watt tube—all in author's collection. 
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Dr. Lee de Forest and William Howard McCandless 
whose shop made all of the Audions from 1907-12. 


~ 


From modest beginnings, a giant industry 


has grown up around de Forest's invention. 


and plate batteries. This subsequently became a major 
point in litigation with the English “Fleming valve” in- 
terests wherein no “plate” battery was used, depending 
entirely on rectification of received energy for the audible 
signal. As augmented by de Forest's plate battery, a much 
stronger audible sound was produced, being partly bat- 
tery and partly received energy 

Dr. de Forest realized at this stage of development that 
despite the fact that the diode worked, much of the energy 
received by the antenna was bypassing the tube through 
the headphones and battery. He wrapped the tube with 
tin foil which was then connected to the antenna and got 
better results. A second plate with the filament between 
the two was put inside and the results exceeded all previ- 
ous experiments 

It was this device which was named “Audion” by Bab- 
cock, a name used to identify all de Forest vacuum tubes 
thereafter 

It was soon evident that the second plate, or control ele- 
ment (the grid), could be located more effectively between 
the plate and the filament, and so a small platinum plate 
with many perforations was prepared and another tube 
made with this inserted between the filament and solid 
plate. This was the first conventionally-arranged triode 
tube ever made. In subsequent (Cortinued on page 166) 
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Fig. 5. Miscellaneous group of triodes dating from 1916 through 
1921. (Top row, left to right) German Army tube, World War I; 
W. E. VT-2 S-watt transmitting, U. S. Army & Navy. World War I: 
W. E. VT-1 detector and amplifier. same period: Fotos, French 
tube, prototype for most foreign tube design: UX 225. experi- 
men‘al model of heater tube and predecessor of 227; McCollough 
heater-type with a.c. leads on top cap: Meyers detector and 
amplifier for amateur use (1920's) clips in cartridge fuse- 
type mount. (Second row) RCA UV 200 (early 1920's) “soft” 
detector: RCA UV 201 (early 1920's) “hard” tube for amplifier 
service; RCA UV 202, 5-watt transmitting tube. also used as 
first power amplifier in RCA line; RCA WD 11, detector and am- 
plifier for use in early home b.c. receivers, filaments battery 
operated: RCA WD 12, similar to WD 11 but with standard four- 
prong base; W.E. CW 1344 used as detector and amplifier in com- 
mercial receivers (1917); RCA UV 199. detector and amplifier 
with low current filament for dry cell operation. (Third row) 
Moorhead tube, a detector and amplifier marketed under many 
names, including Marconi and de Forest; Electron Relay. a soft 
detector made by Moorehead; G-E TB-1 rectifier (1916-18); GE 
CG 1162 pliotron (1916-18); G-E VT 14 pliotron (1916-18); G-E 
CG 890 pliotron (1916-18); W.E. VT 21 for U.S. Army (1916-18). 
(Bottom row) The de Forest “Singer” tube: OT-5 and OT-3 made 
by de Forest for O & T Electric Co.; DV-5, DV-3, DL-14, and D. 
O1A “Audions” made by de Forest and dating from early 1920's. 
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Fig. 4. The UV-862 100 kw. water-cooled triode tube. The plate 
circuit ran 18,500 volts at 5 amps. Filament rating was 205 
amperes at 32 volis. Tube was made by Radio Corp. of America. 


NVWP AUDIO AMPLIFIER-PREAMP 


built by the author in order to com- 

pare the listening qualities of a low- 
power unit in an average home with 
a high-quality 20-watt amplifier 

Initially, a test was run using a high- 
quality FM tuner tuned to a live per- 
formance of Beethoven's “Ninth Sym- 
phony.” The tuner was fed into a 
Williamson-type 20-watt amplifier ter- 
minated in an equivalent speaker load 
resistance. An oscilloscope and an aver- 
age-reading voltmeter were bridged 
across this load. A broadcast of a live 
performance was used in this test 
rather than a recording because, in gen- 
eral, FM stations broadcast with better 


Tu amplifier to be described was 


Fig. 1. Over-all view of the amplifier. 
Components and controls are identified. 


frequency range and lower distortion 
than is generally available on even the 
better recordings 

The FM receiving system was such 
that the antenna was in a strong signal 
area and in a line-of-sight position from 
the transmitting tower. This insured 
that there would be no reflections from 
buildings and other objects that might 
cause multipath distortion at the input 
of the tuner. With this installation it 
was possible to receive practically the 
same quality signal as transmitted 


Home vs Concert Hall Listening 


Before considering actual details on 
the amplifier it would be well to men- 


Fig. 2. Underchassis view. Wiring should be direct and as short as possible. 


tion some of the factors which make 
home listening different from that in 
a concert hall. Perhaps the most im- 
portant of these factors is compression 
of the volume range. Compression is 
used in both FM broadcasts and in 
commercial recordings. This is neces 
sary since the volume range of the 
average symphony orchestra is so great 
that if the same range was reproduced 
in the home the lowest volume would 
be inaudible while the maximum vol- 
ume would be ear-splitting 

While there have been volume ex- 
panders developed which give the in- 
verse volume characteristic of the com- 
pressor, they have not been generally 
accepted for the reason cited. This leads 
to the conclusion that compression, al- 
though it some of the 
realism of the concert hall, is necessary 
in all wide-range sound brought 
the home 

The tuner used in the test 
Radio Craftsmen RC-10 which 
ing to the manufacturer’s literature, 
has a frequency response of + ‘2 db 
over a range of 20 to 20,000 cps. This 
bandwidth is adequate to handle pres- 
ent-day commercial recordings and 
broadcasts. The distortion of the in- 
coming signal, according to the manu- 
facturer, is less than 1 per-cent 

3eethoven’s “Ninth Symphony” was 
selected as the “test” selection because 
it has a volume range equal to or 
greater than that of almost any other 
piece of music and, in addition, has both 
solo and chorus voices 

The Williamson-type power amplifier 
was used in this standard 
since performance data indicated that 
it was one of the best units presently 
available. 

The oscilloscope employed in making 
the tests was a Heathkit unit whose 
frequency response is flat from below 
10 cps to over 1 mce., according to the 
manufacturer 

The power, P. is equal to E’/R at the 
equivalent speaker load. It was found 
that the greatest peaks were no more 
than 18 times the average power. This 
was probably due to compression but 
since compression IS a necessary 
ture of sound in the home 
was 


does sacrifice 
into 


was a 
accord- 


test as a 


fea- 
this figure 
taken as the maximum ratio of 
peaks to average power. To round off 
the number and to give an added safety 
factor, let's call this figure 20 

In another test using an ordinary 8” 
speaker at normal home listening level, 
it was found that the average power 
into the speaker was approximately .25 
watt. When the volume control was 
advanced so that the sound was loud 
enough to verge on the unpleasant, the 
average power into the speaker was 
found to be .4 watt. If we multiply this 
value by 20 we get the power of which 
the amplifier should be capable in order 
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FOR HOME UWE. 


By PHILIP CHEILIK 


Construction details on a compact unit providing 8 watts 


of undistorted power. It includes preamp and tone controls. 


to give fidelity reproduction at the 
higher average level. Thus we see that 
the power needed for absolute fidelity 
in the home is 8 watts. Ordinarily in 
home installations the speaker system 
and the baffles can be arranged so that 
maximum advantage is taken of the 
acoustics of the room. 

Another point in connection with 
these tests is that the highest peaks 
observed were all extremely narrow. 
If, for example, we had an amplifier 
which could only reach 15 times the 
average power without distorting, then 
as the peak power goes to the point 
where ordinary class AB, is exceeded, 
the grid current is drawn by the output 
tubes, causing the operation to be class 


AB. If this occurs in an amplifier de 
signed for class AB, operation, the ex 
treme peaks will be somewhat rounded 

If the peaks were clipped off, distor- 
tion would be quite noticeable. The 
rounding off, however, is not noticeable 
and the distortion, when integrated 
over any appreciable time, is seen to 
be very small. Thus, for quite good 
reproduction all that is needed is 
(15/20) X 8=6 watts of undistorted 
audio from the amplifier 

Thus, in the author's opinion, an am- 
plifier which can supply 6 to 8 watts of 
undistorted audio is sufficient for the 
average home. The amplifier to be de- 
scribed can deliver 8 watts of audio 
without overloading 


+10) 


° 
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Fig. 3. Response of the tone control in 
corporated in amplifier. It is based on 
the original “Williamson” circuit of 1949. 
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Fig. 4. Over-all resp of the 


The Amplifier 

The amplifier built by the author in- 
corporated both a preamplifier and a 
tone control. The preamp consists of 
one-half of a 12AY7, Vis, as shown in 
the complete schematic diagram of Fig 
5. This tube was chosen because of its 
excellent low noise characteristics. If 
a 12AY7 should prove too expensive or 
difficult to obtain a 12AX7 could be sub- 


(Continued on page 162) 


Fig. 5. Schematic of amplifier and power supply. The preamp and tone control circuit is shown in dotted box at upper left. 


PREAMPLIFIER, TONE CONTROL AND FIRST VOLTAGE AMPLIFIER 


ainieniaaiealian 


> 


t 


u? VAC 


| 


, Re—100,000 ohm, , 

, Rv—2700 ohm, ¥, 

56.000 ohm, \, w. res. 

250,000 ohm log taper pot 

6800 ohm, Vy mw. res. 

» Riz, Ris, Ru, Riz, Rar—10,000 ohm, ¥, w. 


—100,000 ohm linear taper pot 

r— 39,000 ohm, Vy w. res 
~500,000 ohm log taper pot 

560 ohm, 2) w. res. 
y—22,000 ohm, 'y w. res. 

matched) 

«—47,000 ohm, , 

a, Ree—470,000 ohm, ', w. res. 
matched) 

Ru, Ra—47,000 ohm, 2 w. res. 
matched) 

Ree—2700 ohm, 2 w. res. 

Re—i39 ohm, 2 w. res. 

Rea—100,000 ohm, 2 w. res. 


(must be 


Se BERET BHT TTR 


(must be 


(must be 


Re, R 100 ohm, 
matched) 

Ru, Re 1000 ohm, *', 
matched) 

R 390 ahm, 2 w. res. 

Rus, Rix —100,000 ohm, Vy w. res 
matched) 

Ru, Ree—100 ohm, V1, w. res. (must be 
matched) 

Rue—100 ohm linear taper pot 

Rw—35000 ohm, Vy w. res. 

C,—50 wfd., 25 v. elec. cond 

Ca, Cw, Cu, Cie—10 pfd., 450 v. elec. cond. 

Ca, Co—.1 pfd., 400 v. cond. 

Ce—100 putd. mica cond. 

c 

c 


(must be 


(must be 


(must be 


— Ol ufd., 400 ¥. cond. 

OS wid., 400 +. cond 

Cr—1000 pufd. mica cond. 

C.*—40 pfd., 25 v. elec. cond. 

Cis, Cu—.1 afd., 600 v. cond. 

Cis*, Cux*—20 pfd., 450 v. elec. cond 


Le) 


c2oyy 
K 


O1 wid... 600 +. cond 
° 40 wid., 4350 +. elec. cond 
, Ce 25 nid., 400 +. cond 
Power trans, 260-0-260 ¥. @ 90 ma.; 6.3 
». @ J amps; 3 +. @ 2 amps (not used) 
Output trans, 14,000 ohms push-pull to 
500, 200, 16, &, 3, 3, 1.5 ohms (UTC CG 
710) 
Hi 6-13 hy 
‘see teat) 
a Phono jack 
S.p.st. switch 
D p.da. toggle switch 
S.p.da. toggle switch 
D.p.st. toggle switch 
117 »., damp fuse 
12MY7 tube (see text) 
LI 12AU7 tube 
a, v 6ARS tube (see text) 
OX4 tube 
These four cond. mounted in single can 


= 


, 200 ohm, 100 ma. filter choke 
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= SERVICING RECORD CHANGERS 


By PERRY SHENEMAN == 


PROBLEM 


SERVICE INFORMATION 


Changer does not 
trip into the change 
cycle, 


During normal playing, the friction lever 
is prevented from contacting the trip 
switch to complete the solenoid circuit by 
the oscillating stud. The rapid movement 
of the tone arm in the trip groove of the 
record, however, allows the friction lever 
to contact the trip switch before the 
oscillating stud can prevent it. The sol- 
enoid is then energized and attracts the 
trip pawl assembly, releasing a segment 
of the clutch gear to contact the rotating 
pinion gear under the turntable. If the 
maximum outward travel of the oscillat- 
ing stud is more than 4" beyond the 
switch contacts, faulty operation may 
result. The trip switch support may be 
bent if necessary to correct this. Check 


also for dirty silver contacts on the fric- 
tion lever and trip switch. 


Changer 


soon. 


trips too 


This may result if the maximum outward 
travel of the oscillating stud is less than 
lig” beyond the switch contacts. 


Changer trips con- 
tinually or errati- 
cally. 


The tip of the trip pawl may be too 
near the edge of the gear segment. 


Bending the post against which the pawi 
rests may correct this. 


Speed of the strobe 
does not conform to 
the speed stop on 
the escutcheon 


The speed shift lever can be adjusted 
to indicate the exact speed of the turn- 
table as shown by the strobe by removing 
the turntable and loosening the two ad- 
justment screws. Set the speed indica- 
tor knob to the exact speed and retighten 
the adjustment screws. 


CHEON 
¢ 
- 
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Records do not drop. 


Check for loose set screw holding ejector 
lever. (See top photo.) The position of 
the ejector lever and link assembly on 
the centerpost shaft is critical, if it is 
incorrect, the ejector cam in the center- 


post may break. The ejector lever set 
screw should be tightened with the ejec- 
tor cam flush with the center post and 
the changer in playing position. 


Warped strobe disc 


To remove the strobe disc, first slide 
the selector lever to the extreme right 
and speed shift lever to far left. Next 
lift off the turntable and remove the 


strobe bracket screw and spring. (See 
bottom photo.) After removal, immerse 
the strobe disc in hot water for a few 
minutes to straighten it. 


Tone arm removal, 


If the tone arm is removed, pay close 
attention to the position of the spring 
in the base. If the spring is replaced 


backwards, the tone arm will not set 
down on the record 
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The servicing of automatic record changers requires some mechanical aptitude and a know!l- 


edge of the normal sequence of operation of changers. 


Needless to say, while all automatic 


changers exhibit some similarities in operation, they are almost all different when it 
comes to the mechanics by which the various cycles are effected. This article describes 
the most common faults occurring in three popular changers and the cure for each. 


ADMIRAL 


PROBLEM 


SERVICE INFORMATION 


Changer does not 
trip into change cy- 


cle or trips too soon 


The trip slide operates the trip assem- 
bly and it must move with the least pos- 
sible resistance. It must not be bent, 
rusted, or hindered in its movement. It 
should be clean and free from grease. 
The friction washer holding the gear en- 
gagement paw! and trip motion arm to- 
gether must be loose enough to allow the 
gear engagement paw! to be kicked back- 
ward during the playing of the record. 
It must be tight enough to allow the as- 
sembly to follow the quick movement of 
the trip slide when the tone arm enters 
the trip groove of the record. If the 
washer is too loose, there will be no 
tripping; if it is too tight, there will be 
constant tripping. The washer may be 
reshaped to increase or decrease its fric- 


tion. The stud upon which the friction 
washer rests may be too loose and may 
be tightened by inserting an additional 
washer under the main gear. 


Records do not drop 


Records are dropped by the action of the 
ejector cam which pushes the bottom 
record clear of the shelf of the center- 
post. The length of travel of the ejec- 
tor cam can be increased by turning the 
push-off adjustment nut counterclock- 
wise. 

Do not increase the length of travel of 
the ejector cam excessively as this may 
damage the centerpost and cause jam- 
ming during the change cycle 


Records all drop at 


once 


The slide in the spindle cap is bent or 
rusted. (See photo at top of page.) This 
slide must move freely to hold remaining 


records while bottom one is being 
leased. 


arm does not 


Tone 
index correctly for 
the size record be- 


ing played 


Set-down position for the tone arm is 
determined by the automatic index as- 
sembly working in conjunction with the 
index finger. This finger extends momen- 
tarily above the changer pan during the 
change cycle. If it touches a record, 
the index assembly sets the tone arm for 
a 12” record; if it does not, and con- 
tinues upward so that the lower step on 
the cap touches a record, the tone arm 


record 
even 


is set for a 10 record | Te oa 
permits the index finger to go 
higher and this sets the tone arm cor- 
rectly for this size. If the index finger 
is bent or loses its rubber cap, the in- 
dexing will be incorrect. Burrs in the 
slots of the index assembly or binding 
of the pin which rides in these 
cause erratic indexing 


slots 


Tone 
land in correct in- 
dexing groove of 
record 


arm does not 


Slight adjustments of the tone arm set- 
down position are performed by means of 
the adjustment screw shown in top photo. 


Slow rpm—wow 


The speed reduction pulleys (see top pho- 
to) and the idler wheel must be clean 
Check for rust on the shafts. Replace 


worn or stretched drive belts (turning 
them inside out will work in an emergen- 
cy) 
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PROBLEM 


SERVICE INFORMATION 


Tone arm does not 
set down in index 
groove of record, 


Turn tone arm set-down adjustment 
screw on inside of tone arm near the base. 


Erratic set down po- 


la sition. 


The set-down flag on the index mecha- 
nism (see photo above) is allowing the 
set-down arm assembly to bounce when 


in the set-down position. This flag may be 
positioned so that the hump on the flag 
will hold the set-down arm securely. 


Changer does not 
trip into change cy- 
cle. 


The trip flag is not being released by 
the trip lever arm because the tension 
spring is loose or missing or the set 
screws in the trip arm are loose. Per- 
haps the slide channel is not being pulled 
back when the trip flag is released. 
There may be a weak spring or the 
slide may be binding. It may be that 
the drive dog adjusting screw in the 
turntable (see photo below) is not down 
far enough to contact the drive clutch 
as the latter falls when the slide chan- 
nel is released. 


rere ever 
one 


~ Cauton fimares 


Tee Lever 
see me 


COCEINS STUD 


ORE NTO 
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Changer 
soon. 


trips too 


MOTOROLA 


The wiper on the turntable should slide 
across the top of the hook on the trip 
rod. Bend the wiper if it does not make 
contact, The adjustment should be small. 


Changer trips con- 
tinually. 


The drive clutch is probably sitting in 
slots of drive gear 180° out-of-phase. In 
order to reposition the clutch, have the 
changer in playing position and place 
the drive clutch in slots so that the 
weighted end rests on the lower half 
of the incline on the slide channel. (See 
photo second from top.) 


Perhaps the index mechanism with the 
small set-down flag is not being re- 
turned to its proper position. To cor- 
rect this, turn the reject knob and rotate 
the turntable until the slide channel 
moves backwards, raising the tone arm. 
Pull the index assembly down. 


Erratic tripping. 


The turntable washer sitting in the drive 
gear may be missing. This causes vi- 
bration and makes the drive clutch 
crawl up the trip lever incline on the 
slide channel, lodging against the stop 


at the end. This may cause enough bind- 
ing between the drive clutch and the 
slide channel to prevent the latter from 
being drawn backward. 


Records do not drop. 


To drop the records correctly, the push- 
off lever must extend at least !4” be- 
yond the record support shelf during 
the record dropping portion of the cycle. 
The push-off adjustment determines this 
distance. 


Slow rpm or thump- 
ing. Insufficient 
power to rotate the 
turntable through 
the change cycle. 


Cleanliness is the most important single 
factor in the motor and speed reduction 
system. Clean with carbon “tet” and 
rough the pulleys and idler wheel slight- 


ly with sandpaper to remove gloss. Worn 
pulleys cause wow and thumping. Rust 
on the pulley shafts will reduce the 
rpm. 
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ANY of the hi-fi enthusiasts who 

occasionally deign to watch tele- 

vision complain bitterly about the 
TV sound quality and various attempts 
are made to improve the audio coming 
from the TV set. This can be done by 
either modifying the existing circuits 
or by feeding the audio to a separate 
hi-fi amplifier. Often it appears that 
even the use of a good separate ampli- 
fier does not do much for the sound 
quality and this is quite vexing because 
the TV sound is carried by FM and has 
theoretically a response over 10 kc. 

This article deals with the prob- 
lems encountered in connecting a good 
audio amplifier to a TV receiver. Some 
of the inherent limitations of TV sound 
fidelity are discussed, best points for 
tapping into the audio section of TV 
receivers are covered, and some of the 
pitfalls common to this work are 
pointed out. 

Irrespective of the bandwidth and 
audio frequency response of the asso- 
ciated networks, most TV sets are 
limited in audio reproduction by the 
presence of the video signals The 
vertical sweep frequency is 60 cps and 
the horizontal scanning rate is 15,750 
cps. At both these frequencies there 
are strong a.c. fields at the TV chassis, 
as well as pulses on the video carrier 
and high voltages at the picture tube 
neck. When an audio amplifier is used 
with real sensitivity at 60 cps and 
above 15 kc., the interference from 
these two signals will be audible. It is 
therefore futile to try for audio re- 
sponses down to 60 cps or up to 15 
ke. 

There are three general classes of 
FM detector circuits in use in TV sets, 
as illustrated in Figs. 1, 2, and 3. The 
discriminator and ratio detector gen- 
erally feed their outputs into an audio 
voltage amplifier which then drives the 
output tube. This means that the 
levels of audio available at the FM 
detector for the circuits of Figs. 1 and 
2 are on the order of 0.01 volt. The 
volume control is generally located at 
the detector output and it might ap 
pear as a convenient point to take the 
sound off for the hi-fi amplifier. As ex 
plained later, this is not really the 
best tap-off point at all. 

In Fig. 3, the 6BN6 gated-beam 
detector combines the functions of the 
FM detector and voltage amplifier in 
a single stage. While the output of 
this stage is not sufficient to drive an 
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ADD 


HI-FI 


10 TV 


By WALTER H. BUCHISBAUM 
Television Consultant 
RADIO & TELEVISION NEWS 


Improve the quality of the audio from your TV set by 
adding a hi-fi amplifier—but, follow these hints. 
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Fig. 1. Typical FM discriminator circuit 
used in early TV sets. The “X" marks 
the take-off point to feed to an amplifier. 


output amplifier like the 6K6, it is on 
the order of 0.5 volt and sufficient for 
a high gain tube such as the 6BK5 
or 6AC7. When tapping off the audio 
from a TV set using a 6BN6 it is well 
to remember that considerably more 
amplitude is available than from other 
types of FM detectors 


Frequency Response of Tap-off 


In most TV receivers the audio fre- 
quency response is not an important 
factor and when small speakers and 
simple amplifier circuits are used, no 
real attempt is made to preserve 
either the high- or low-frequency end 
This is evident from Figs. 1, 2, and 3 
when looking at the volume control 
and coupling condenser leading from 
it to the following audio stage A 
02 swfd. condenser has a reactance of 
100,000 ohms at 75 cps, hardly the 
right value for a coupling condenser 
for low-frequency audio. 

On the high-frequency end, the de- 
emphasis network used in most TV 
FM detectors will wreck the _ re- 
sponse. The network of R; and C, in 
Fig. 1, for example, was originally 
designed to reduce the high frequen- 
cy response of the discriminator to 
compensate for the over emphasis of 
the highs at the transmitter to allow 
for some transmission characteris- 
tics. In most sets, however, this 
filter has a much lower cut-off fre- 


quency than originally intended. It 
helps avoid audio regeneration in the 
receiver, limits the audio response, 
and makes for some accentuation on 
the low frequencies, giving an ap- 
parently better sound. 

The .002 «fd. condenser, Cy, in Fig 
1, has an impedance of only 8000 
ohms at 10 ke., which means that in 
the circuit of Fig. 1 a 10 ke. audio 
signal will be attentuated more than 
20 db. It now becomes apparent why 
we do not advocate tapping into the 
TV receiver right at the volume con- 
trol. The best tap-off point is just 
before the bypass condenser at the 
volume control and this point is 
shown at “X" in Figs. 1, 2, and 3. 
It is suggested that a large coupling 
condenser, at least .1 #fd., be used in 
series with the cable and that the 
de-emphasis filter condenser and the 
volume control be disconnected where 
possible 

In the circuit of Fig, 2, it is neces- 
sary to add a 1 megohm resistor, R,, 
to ground to provide a path for d.c. 
In the gated-beam detector of Fig. 3, 
the volume control is at the same 
time the plate load resistor and must 
remain in the circuit. The .02 afd 
coupling condenser Cs, however, 
should be disconnected. To improve 

(Continued on page 84) 


Fig. 2. Ratio detector circuit found in 
many TV sets. Note that it is necessary to 
add a resistor from the audio take-off point 
to ground in addition to the coupling 
condenser to the hi-fi audio amplifier. 


Fig. 1. 


Front panel view of the power supply unit. 
An optional meter for reading current can be added. 


_A TRANSISTOR 


POWER 


UPPLY 


Construction details on a unit whose low and high positions 


provide d.c. output voltages from 0 


NE of the basic needs of a worker 
in almost any branch of the elec- 
tronics field where development 

work is undertaken is an adequate ex- 
perimental power supply. While bat- 
teries will often suffice for a while, the 
average experimenter and = engineer 
soon tires of the nuisance of having 
an assortment of batteries cluttering 
up the work bench, and of finding that 
a battery is “dead” in the middle of an 
experimental projeet. It isn’t too long 
before the worker starts thinking in 
terms of an a.c.-operated voltage 
source 

The author, conducting a series of 
experiments with transistor circuits, 
soon found that batteries were far 
from satistactory as a power source tor 
development) work even where the 
circuits being designed were to eventu- 
ally be used in battery-operated equip- 
ment 

Conventional d.c. power supplies, as 
used in tube circuit design work, were 
also found to be inadequate for tran- 
circuitry because of the low 
voltages required. While tubes may 
require from 100 to 450 volts d.c., few 
transistors require more than 70 volts, 
and many types have a maximum volt- 
age rating under 50 volts; the types 
CK722 and CK721, for example, have 
a maximum rating of only 20 volts! 

Although it is possible to obtain 
such low voltages from a 300 volt 
source by using dropping resistors or 
voltage dividers, the results obtained 
are not too satisfactory. Since by- 
pass or filter condensers must be used 
to prevent the series resistors from af- 
fecting the operation of the experi- 
mental circuit, it isn’t too long before 
the workbench becomes cluttered with 
power resistors, electrolytics, and a 
nest of wire leads 

Therefore, the obvious solution was 
followed and an experimental power 
supply was designed and built specif- 


74 


sistor 


to 8 or O to 100 volts. 


ically for transistor circuit 
ment work and “breadboard design- 
ing.” Interior and exterior views of 
the completed unit are given in Figs. 1 
and 3, while the schematic diagram is 
given in Fig. 2 


develop- 


Design Problems 


From a theoretical viewpoint, the 
“ideal” power source for a transistor 
circuit would be a “constant current” 
supply (in the same way that a con- 
stant voltage supply is considered 
“ideal” for tube circuits). However, it 
is considerably more difficult in prac- 
tice to achieve a true constant-current 
supply than it is to build a constant- 
voltage supply circuit 

Even if a true constant-current sup- 
ply were built and used in experimen 
tal design work, it would not neces- 
sarily follow that circuits designed 
and tested with such a power source 
would operate satisfactorily in practi- 
cal equipment where a constant-cur- 
rent source could not be used 

With these points in mind, it was 
decided to design and build a conven- 
tional power supply but with a few 
important modifications. These modi- 
fications are apparent in the schematic 
diagram given in Fig. 2. 


Circuit Description 


A transformer having a 117 volt and 
a 6.3 volt secondary (T:) is used to 
supply voltage to a half-wave seleni- 
um rectifier Rect.,, with a_ selector 
switch provided to select which of the 
secondary windings is employed (S;). 

Selector switch S, also selects the 
proper multiplying resistor (R, or R,) 
to use with the 0-1 ma. meter M, so 
that a voltmeter having a full-scale 
reading of either 10 volts or 100 volts 
is formed. The meter is connected 
across the output terminals of the 
supply and thus permits determining, 
at all times, exactly how much volt- 


By LOUIS E. GARNER, JR. 


age is applied to the circuits being 
tested 

The filter circuit employed is con- 
ventional, consisting of a “pi” type 
filter made up of CH,, C,, and C.. R 
is used to prevent current surges as 
C, charges (which might damage the 
selenium rectifier). 

In order to provide a continuously 
variable output voltage, the primary 
of T. is supplied with a.c. voltage from 
an adjustable autotransformer, T7). 
This transformer provides a.c. voltages 
from 0 to 135 volts. 

With this arrangement, the d.c. out- 
put voltage obtained is adjustable 
from 0 to about 8 volts with S, in the 
“Lo” position, and from 0 to over 100 
volts with S, in the “Hi” position 

Since the autotransformer used (T,), 
a “Powerstat” Type 20, can supply 
currents up to three amperes, consid- 
erably more than is required by the 
d.c. supply, a standard receptacle, SO 
was placed on the back of the chassis 
to provide a.c. voltages from 0 to 135 
volts. Switch S,. is provided to cut off 
the d.c. power supply when the unit 
is used only as a variable a.c. voltage 
source, and thus obtaining the full 
power output of the autotransformer. 
A 3-ampere fuse is provided to protect 
the brush in the center arm of the 
autotransformer from damaging over- 
loads 

Switch S, is of the “lock-in” push- 
button type and is mounted on the 
rear of the chassis, along with recep- 
tacle SO,. 

If the reader wishes to duplicate 
the unit described, but does not care 
for the variable a.c. voltage feature, 
receptacle SO, and switch 8S, might 
well be omitted. In such a case a 
smaller “Powerstat” (Type 10) might 
be employed, at an appreciable finan- 
cial savings 

However, the author has found that 
the variable a.c. voltage feature is 
well worth the added expense and 
space requirements of the larger 
“Powerstat.” 

Since a 3-ampere current rating is 
ample to handle many types of 
tronic equipment, even including the 
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majority of TV receivers, this feature 
permits the user to check the opera- 
tion of a.c. (line) operated equipment 
under conditions of “high” and “low” 
line voltage. 

The remainder of the circuit is con- 
ventional, consisting of an “on-off” 
power switch, S,, and a neon pilot 
light, PL,, with its dropping resistor 
R:. 


Construction Hints 


Construction and wiring of the tran- 
sistor power supply are conventional 
and straightforward and no special 
precautions need be taken. It is sug- 
gested, however, that both the nega- 
tive (minus) and positive (plus) out- 
put terminals be allowed to “float” 
above chassis ground 

Reasonable care should be exercised 
when working with the more expen- 
sive components, the meter and the 
“Powerstat.” No attempt should be 
made to mount either of these com- 
ponents until all chassis and front 
panel drilling and punching have been 
completed. Excessive vibration could 
damage the meter movement, and a 
slip of a drill or other tool could easily 
damage the exposed windings of the 
“Powerstat.” 

Considerable modification of the 
circuit is possible to meet the 
specialized needs of different experi- 
menters. For example, the possibility 
of omitting the variable a.c. output 
feature and using a smaller autotrans- 
former has already been mentioned 
Other modifications follow: 

Should the prospective builder pre- 
fer a vacuum-tube rectifier to a sele- 
nium rectifier, such may be used. A 
separate filament transformer should 
be provided and connected directly 
across the line terminals on the in- 
strument side of the power switch 
Do not connect the filament trans- 
former primary in parallel with the 
primary winding of T.-—-with such a 
connection, the filament voltage will 
vary as the output voltage is adjusted 

The author would have preferred to 
transformer having a 117 voit 
and a 12.6 volt secondary in place of 
T., but was unable to obtain such a 
transformer locally. If the builder has 
such a transformer available. it is 
suggested that he use it in place of 
the one specified in the parts list 

A meter having a full scale reading 
of 1.5 ma. might well be substituted for 
the 0-1 ma. meter used by the author 
thus providing full-scale readings of 
15 and 150 volts. A number of 
meters were available on the surplus 
market and the reader may be able 
to find one at low cost 

Still another modification is to pro 
vide an additional rectifier and filter 
circuit so that both “Hi” and “Lo’ 
d.c. output voltages are available si 
multaneously (S, would then be 
only in the meter circuit). This ar 
rangement might be found preferable 
by the individual builder for some ap 
plications. The “minus” (or “plus”) 
binding post could be made common to 
both outputs, or two complete sets of 
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R,— 220,000 ohm, 2 w. res. 

Ro—100 ohm, 2 w. res. 

Re—100,000 ohm, ¥, w. res. + 3% oF better 
R,— 10,000 ohm, , w. res. + 3% or better 
C,—20 ywid., 150 v. elec. cond 

Cr—40 pid., 150 +. elec. cond 

CH,—10 hy., 50 ma, filter choke 
PL,—NES1 neon bulb 

S$O,—Chassis mounting receptacle (Amphenol) 
M,—0O-1 ma., 3” panel d.c. meter 

F,—3 amp. fuse 


S,—S .p.st. toggle switch 

SoS .p.s.t. push-button switch (rear of chassis) 

Se—D.p.ds. toggle switch 

Rect. »—50 ma. selenium rectifier 

T ,— Variable autotransformer (Type 20 Power- 
stat——see text) 

Ty—Power trans. 120 ». @ 30 ma; 6.3 ¥ 
amps. (Mert P-3043) 


@2 


Fig. 2. 


output terminals could be provided 

Another modification, useful for 
some applications, is to provide a sep- 
arate current meter on the front panci 
of the instrument so that both “out- 
put voltage” and “circuit current” may 
be read simultaneously. If preferred, 
however, the basic meter movement 
used as a voltmeter may be employed 
in this application, with a special se- 
lector switch (and appropriate shunts) 
provided. 

Where the builder plans to retain 
the variable a.c. voltage feature, he 
might prefer to bring the output re 
ceptacle (or terminals) to the front 
panel and even to provide an a.c. voit 
meter so that the actual output volt 
age may be checked at all times. An 
alternative would be to provide an 
instrument rectifier to convert the 
basic meter movement to an a.c. volt 
meter, with an appropriate switching 
arrangement (so that the O-1 ma 
meter may be used as either an a.c. or 
d.c. voltmeter, or as a current meter) 

There is one other modification that 
may be preferred by some builders 
Where the intended use of the power 


Fig. 3. 


Rear view of power supply. 
cpplications, for example. 


transistors. 


Circuit of power supply Optional modifications are discussed in text. 


supply will not require more than 25 
volts for any application, where all 
work is with junction type transistors 
exclusively, for example, an entirely 
different type of transformer may be 
substituted for T,. A 25.2 volt trans- 
former, such as the Stancor type P- 
6469, may be used, so that a variable 
output from 0-25 volts is obtained 

A bridge-type selenium rectifier may 
be substituted for the half-wave recti- 
fier specified in the parts list 

Where a single, rather than a dual, 
ouput voltage range is_ provided, 
switch S, may be omitted. In addition, 
only one meter multiplier resistor 
need be provided (25,000 ohms with a 
25 volt transformer) 


Operation and Applications 

The 
scribed is used 
mental power 


transistor power supply de- 
like any other experi- 
supply with but two 
important differences in operation. 
First, since a vacuum-tube rectifier is 
not used (in the model shown), no 
warm-up time is required. The instru- 
nent is simply turned “on” and is im- 
181) 
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If to be employed exciusively for low voltage 
a smaller autotransformer can be used. 
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HERE are quite a few interesting 
T items about club doings this month 
as the winter DX season goes into 
high gear 
Austria 
Austrian 


Heinrich Philipp, president, 
DX-Club, Landgutgasse 41/ 
19, Vienna 10, Austria, says response to 
an item in the August issue of this 
magazine has been great and the club 
now has 134 Austrian and 90 foreign 
members (latter are mostly from USA) 
The club now issues a regularly month- 
ly bulletin in English; one in German 
may be added later. Membership is 
free but an IRC should accompany a 
request for membership. Plans to issue 
a “diploma for best DX members” soon 

USA Southwestern Short Wave 
Club, Dallas, Texas, now has six regu- 
lar members. The group uses a Halli- 
crafters S40-B receiver with a horizon- 
tal antenna 40 feet in height oriented 
northwest by southwest. Mike Boone 
is president of the organization 

The New England Listeners Club has 
started a card-swappers'’ exchange for 
the benefit of SWL’s who wish to ex- 
change their cards with others in the 
USA and abroad. Anyone who wishes 
to do so can send seven of his SWL 
cards along with a stamped, self- 
addressed envelope and five cents in 
stamps to cover postage--to the NELC, 
SWL Exchange, 7 Harding St., Fitch- 
burg, Mass. In exchange, the NELC 
will try to send the SWL cards from 
States and countries that the SWL 
needs cards from. (Rivers, Mass.) 


Johnny Alley, Middleboro, Mass., is a SWL 
who tunes mostly the ham bands, both c.w. 
and phone. He uses a 35-foot vertical an 
tenna and a 200-foot half-wave which runs 
east-south. Johnny. who is chief operator 
of a Citizens station, was a radio opera 
tor in both the Navy and Marine Corps. He 
is an associate member of the ARRL and 
a member of the ISWL. an English club. 


Around the World 


(Note jJetween the time this was 
compiled and the release of this issue, 
some stations will have changed to 
winter schedules in which cases you 
may find broadcasts one hour late: 
than listed herein.—K. R. B.) 

Afghanistan—-Kabul Radio, 9.975, is 
heard in Sweden 1215-1240 with news, 
music. (Nattugglan, Sweden) 

Alaska ALB, 9.200A, Anchorage, 
noted testing 1100, fair level with bad 
QRN. (McDaniel, Idaho) ALE, 5.900A, 
Ketchikan, noted 0005 with poor modu- 
lation and slight QRN. (Kippel, Colo.) 

Albania— Occasionally, Radio Tirana, 
7.852A, can be heard 1700 with English 
to 1730A closedown. (Cox, Dela.; Sut- 
ton, Ohio) Noted with English 1400, 
fair level, CWQRM. (Hardwick, N. Z.) 

Algeria Radio Algerie, 6.160, noted 
in heavy QRM 1645-1730A closedown 
(Hill, N. H.) 

Andorra Radio Andorra, 5.990A, 
noted at good level 1645 with music 
(Hill, N. H.) Measured 5.985 recently 
1739. (Ferguson, N. C.) 

Anglo-Egyptian Sudan Radio Om- 
durman, 6.410, noted in Arabic 1145, 
fair; heard on 7.100 at 1230, weak and 
with CWQRM. (Hardwick, N.Z.) Heard 
in Britain on 4.995A to 1430 closedown 
(ISWL, England) 

Angola CR6RA, 
heard at fair 


11.862A, 
volume 1545 in 
1600, then 


Luanda 
Portu- 
guese; has music 
(Cox, Dela.) 
Argentina 


vong 


15.345, 
LRA 
11.880, is good 
(de Me- 


Buenos” Aires 
good level 1145, announcing for 
(Niblack, Ind.) LRS, 
level in Portugal around 1800 
squita e Sousa) 

Australia—VLC9, 9.615, is excellent 
0700-0845 to Eastern North America 
(Peterson, Texas; Koch, Ore.) VLM4, 
1.920, noted 1030-1100 at good level in 
Calif. (Cook) VLB9, 9.580, noted 0120- 
0230, strong in N. C. (Jones) Heard on 
15.200 around 1600, (Buehler, Ohio) 
VLI6, 6.090, Sydney, N.S.W., is heard 
past O700. (Butcher, Mass.) 

Austria Blue Danube Network, 
9.617, Salzburg, noted with news 0405 
(Pearce, England) 


Azores—-Ponta Delgada, 4.865, heard 


(Note: Unies 
expressed in American EST 
Gert. “News efers to me 


e otherwise indi 


wae 


shown as O00 to L200 while 
to midnight are shown as 1300 to 2 
* symbol V following a listed frequency 
cates varying The station may operate 
above or below the frequency given — 
eans trequency is approximat 
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opening 1515 with marches. (Pearce, 
England) 

Belgium—ORU, Brussels, now uses 
9.767, replacing 11.850, to North Amer- 
ica 1900-2200 (English from 2000), with 
relay still over OTC2, 9.655, Leopold- 
ville, Belgian Congo. (Foster, Il., oth- 
ers) 

Belgian Congo—-OTC2, 9.655, is ex- 
cellent in relay of ORU, Brussels, to 
North America 1900-2200. (Rambo, 
Md.; Pepper, N. C., others) 

Bolivia—CP38, La Paz, lists frequen- 
cy now as 9.440; however, was meas- 
ured on 9.442; closes 2130A. Officials 
say plans to relocate in about a year 
(Ferguson, N. C.) 

Brazil—-ZYB7, 6.095, Radio Difusora 
Sao Paulo, heard in Portuguese 2100, 
closing 2200, fair level with some side- 
band QRM. (Hardwick, N. Z.) ZYE7, 
4.825, Radio Ecuadora de Parnaiba, 
noted 1730 with “A Voz de Brasil” re- 
lay; CWQRM. ‘(de Mesquita e 
Portugal) 

British The Broadcasting 
House of Radio Sarawak is a beautiful 
white building situated on a hilly place 
in Kuching, on a site in “Rock Rock,” 
opposite the Sarawak Museum grounds; 
the people of Sarawak are very proud 
of this, their new building, because it 
is the first Broadcasting House erected 
by the Government for its people. At 
present, Radio Sarawak broadcasts on 
1L.860A with 5 kw. at 0530-0830A. (Mal- 
mo DX-aren, Sweden) 

British ZFY, Radio Deme- 
Georgetown, seems as low as 
3.250 lately; has fairly good signal when 
closing 2115-2120A. (Cox, Dela.) The 
5.918 outlet, 2 kw., is scheduled 0445- 
1445, while 3.255, 2 kw., is listed 1445- 
2115. (WRH) 

British Honduras 


Sousa, 


Borneo 


Guana 


rara 


ZIK2, 3.300, Radio 
Belize, noted closing 2246A. (Hannon, 
Mich.: Peterson, Texas, others) 
Bulgaria —-Radio Sofia, 9.700, noted 
with English to North America 2000- 
2030; announces English for Europe on 
7.670, 7.255A at 1500-1530, 1630-1645, 
1715-1730. (Salovey, N. Y.; Jacobson, 
Ill.) Is good on 9.700 in English to 
North America 2300-2330. (Pepper, 
N.C., others) 
Canada VESAIL, 
Alta., logged 2200 
level, heavy QRM 


9.540, Edmonton, 
with news: weak 
(Hannon, Mich.; De 
Mann, Minn.) Heard with news 0900. 
(Koch, Ore.) CBUX, 6.160, Vancouver, 
Brt. Columbia, heard 1030-1100. (Cook, 
Calif.) CBNX, 5.970, St. John’s, New- 
foundland, noted 2100 in heavy QRM 
147) 


RADIO & TELEVISION NEWS 


(Continued on page 


ts New! 3 yYearsi in Develo pment 


=, -MOW READY FORYOU! 
iM 


New Equipment! New Lessons! Enlarged Course! 


SPRAYBERRY PRACTICAL TRAINING IN 


.\ RADIO -TELEVISION 


3 NO OBLIGATION TRAINING PLANS 


You have NO MONTHLY PAYMENT CONTRACT to sign 
... pay for this outstanding training as you learn! 


The complete facts are so big and so important to any man seeking 
training in Radio-Television that I urge you to mail the coupon b« 
low at once for my big all-new 56 page FREE CATALOG and 
FREE Sample Lesson. Get the full story of this remarkable new 
Frank L. Sorayberry and up-to-the-second Training Plan. You'll read about my 3 NO 
President, Spraybery OBLIGATION PLANS or “packaged unit” instruction for both 
Academy of Radio beginners and the experienced man. You'll learn how | can now 
prepare you in as littl as 10 MONTHS to take your place in this fast moving big money 
industry as a Trained Radio-Television Technician. You'll see that you take no rixk in 
These photos show only a small part of enrolling for my Training because you DO NOT SIGN A BINDING TIME PAYMENT 
the training equipment | send my students. CONTRACT. | have been training successful Radio-TV technic ians for 22 years I can 


prepare you, too, to get into your own profitable Service Shop or a good paying jol 
even if you have no knowledge of Radio-Television. Mail th pon 1 rush full 
information FREE and without obligation. (No salesman wil! call.) 
te afl “NEWEST | PRACTICE AND TRAIN AT HOME 
DEVELOPMENTS | WITH 25 NEW KITS OF EQUIPMENT 


You get valuable practical experience in construction, teet 
tant ing and shop practice. You build a powerful 2 band superhet 
Your training . 
e cov } radio, the all-new 18 range Sprayberry multitester, the new 
ers U HF, Color Sprayberry Training Television reeeiver, signal generator 
~~ signal tracer and many other projects. All equipment t« 
Television, FM, | yours to use and keep and you have practically every 
thing needed to set up a Radlo- Television Service Shop 
Oscilloscope : : . podgandoariy 
7 . i All your training # IN YOUR HOME tm «pare hours 
Servicing, High | keep on with your present job and income while learning 
H 5 I help you earn extra «pare time money while you learn If 
Fidelit 
y Sound you expect to be in the armed forces later, there te no better 
and Transistors. | preparation than practical Sprayberry Hadio- Tet ’ 
training. Rush coupon below for ali the facte.-F NAKA! 
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SPRAYBERRY ACADEMY OF RADIO 


111 NORTH CANAL STREET, DEPT. 25-R, CHICAGO 6, ILLINOIS 


ter paras se ses eerie marae me or es oem 


SPRAYBERRY ACADEMY OF RADIO MAIL THIS COUPON FOR FREE 


Ee Sa cs AND Dept. 25-M, 111 N. Canal St., Chicage 6, Wi, FACTS AND SAMPLE LESSON 


Please rush all information on your ALL-NEW Radio-Television Train- 


. war - 

: ing Plan. | understand this does not obligate me and that no sales- 

Radio lelevision SAMPLE LESSON mon will call upon me. Include New Catalog and Sample Lesson FREE 
\ Kush coupon for my catalog 
PLAN “How to Make Money in 

TRAINING Radio-Television’. PLUS an Came. 
so ~~. actual sample Sprayberry 
v4 Lesson without obligation ALL Address - ———— 
FREE. Mail coupon NOW! 
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Buy PEERLESS 
and KNOW 
you're right! 


on YOUR 


RELY LOG 


PEERLESS CATA 


The manufacture of quality trans- 
formers is a long-standing habit 
with PEERLESS. Typical of PEERLESS 
products are the famous 20-20 and 
20-20 PLUS lines, the logical choice 
when superlative performance is re- 
quired. Every PEERLESS product is a 
quality product. Keep your PEERLESS 
Catalog and latest price list handy. 
It's up-to-date, It’s DEPENDABLE. 


if you don’t have the latest PEERLESS 
Catalog, write for it today! 
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9356 Santa Monica Bivd., Beverly Hills, Calif. 
161 Sixth Avenue, New York 13, N.Y. 


MODEL FM-80 TUNER 
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Front panel view of the new Fisher Model FM-80 tuner. 


Two meters, one to indicate signal strength and the other 


showing tuning accuracy, are features of this unique unit. 


N FM tuner which is equipped with 
A two meters, one to indicate signal 
strength and the other to indicate the 
exact center-of-channel for micro- 
accurate tuning, is the latest offering 
in the Fisher Radio Corporation line. 

The Model FM-80 tuner's signal 
strength meter can also be used for 
orientation of the antenna to achieve 
optimum performance 

Mounted on the front panel are not 
only the station selector and _ a.f.c. 
controls but also a variable sensitivity 
control. This latter permits exact ad- 
justment of sensitivity to the require- 
ments of the location, based on the 
prevailing signal strength 

The tuner uses the Armstrong sys- 
tem with two if. stages, dual limiters, 
and a cascode r.f. stage. Full limiting 
is obtained even on signals as weak as 
1 microvolt. There are dual antenna 


inputs, one for 72 ohms and one for 
300 ohms balanced. 

Sensitivity is 142 microvolts for 20 
db of quieting on the 72-ohm antenna 
input and 3 microvolts for 20 db of 
quieting on the 300-ohm antenna in- 
put. The chassis is completely shielded 
and shock-mounted with full shield- 
ing of the tuning condenser to elimi- 
nate microphonics and from 
accumulated dust. The double-shielded 
r.f. section reduces oscillator radiation 
and provides maximum r.f. perform 
ance, 

The tuner has two bridged outputs, 
a low-impedance and a cathode-fol- 
lower type, permitting output leads 
up to 200 feet 

The set uses 11 tubes. It is self- 
powered and the entire unit is housed 
in a 12%” x 4” x 8%” chassis which 
weighs 15 pounds. —- 


noise 


Underchassis view of tuner showing the shielding and component parts layout. 
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TELEVISION SERVICE 3 OSCLLOSCOPE TYPE 403.5 
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TYPE 
403 


A High Quality, Extremely Sensitive, DC Coupled, All- 
Purpose Oscilloscope Created Especially for the Labo- 
ratory Design and Servicing of Television Receivers. 


FEATURES 
dl Identical DC Coupled Horizontal and Vertical Amplifiers. 


SY] VAN IA I” Verticai Sensitivity — .01 Volts (10 millivolts per inch). 


” Horizontal Sensitivity — .02 Volts (20 millivolts per inch). 


Engineered by 


& 
J} Horizontal and Vertical Sine Wave Response — Flat from 
. Oto 500kc. + O-2db. 

Styled by 


pened 2 JA lard Tube Sweep Circuit — Linear Sweeps from 5 cycles to 
SUNDBERG 50 ke. Two Preset Television Sweeps, 30 cycles and 7875 


& FERAR cycles. 


‘ \ Six Volt RMS Calibrating Voltage and a Sawtooth Sweep 
Voltage Available on Front Panel. 


eo 
J” Frequency Compensated Attenuator. 


Be Ready for Color TV \” 7-inch Cathode-Ray Tube. 
when it comes! Available through your 
Use it for monochrome SYLVANIA RADIO TUBE DISTRIBUTOR 


... | SYLVANIA 


TEST EQUIPMENT 
v Sylvania Electric Products inc., 1221 W. Third St., Williamsport, Pa. 


in Canade ; Syivanio Electric (Canada) Lid., University Tower Bidg., 
St. Cotharine St., Montreal, P.O 
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could be seen on every hand. 

Bloated dark gray clouds rolled 
endlessly overhead; the northwest 
wind had a sharper bite to it; and the 
oil furnace in Mac’s Radio Service 
Shop, nudged by the chilling thermo 
stat, had awakened from its summer 
hibernation and quietly taken over 
its task of keeping the rooms warm 
and cosy. 

Mac and his helper, Barney, had 
plenty to do, but by mutual consent 
they were taking a short break. Mac 
was perched on a high stool tilted 
precariously back against the wall, 
and Barney sat dangling his long legs 
over the edge cf the radio service 
bench, 

“Hey, Mac,” the youth said sudden- 
ly, “Last night I got over to Margie’s 
early for our date, and I had to wait 
while she put on her face. This takes 
no little while, considering what a 
nice face she has to start with; so I 
spent the time threshing through the 
magazine rack. Her old man is an ap- 
pliance salesman, and the magazines 
were mostly those published for ap- 
pliance dealers. I couldn't help notic- 
ing that several editorials and articles 
in them were devoted to what was 
termed ‘the serious problem of dis- 
count houses.’ Seems these are stores 
that sell nationally advertised refrig- 
erators, dryers, washing machines, 
ironers, toasters, radios, TV sets, and 
cameras at a considerable discount 
below list price to the general buying 
public 

“A typical store of this kind cuts 
overhead to a minimum by doing away 
with all plush store furnishings, em- 
ploying only a few ‘order takers’ in- 
stead of several trained clerks, and 
omitting all service and store guaran- 


() costa "ne of approaching winter 


By JOHN T. FRYE 


e 
slal_< 


DISCOUNT HOUSES 


The customer walks into one 
of these stores, picks out what he 
wants from factory-sealed cartons sit- 
ting on bare tables, pays the price 
asked—which is usually twenty to 
thirty per-cent below list—and walks 
out. His purchase is then his baby. 
The only guarantee he has is that 
provided by the manufacturer, and if 
anything goes wrong, he can either 
have it repaired at his own expense 
or return it to the factory for a pos- 
sible adjustment. In spite of this, the 
inducement of the lower prices draws 
enough customers to worry the heck 
out of regular dealers.” 

“I mentioned this to Margie’s pop, 
and that was a mistake. He imme- 
diately got all steamed up and started 
explaining to me what an evil thing 
discount houses were. By the time I 
finally pried myself loose from him, 
we were ten minutes lace for the be- 
ginning of the feature picture.” 

“I know what you are talking 
about,” Mac drawled. “Life ran a 
story on the subject two or three 
months back. They mentioned this 
discounting was rearing its ugly head 
even in automobile selling. All the 
time I was reading the article, though, 
I kept thinking that if misery really 
did love company, this development 
ought to make the service fraternity 
feel real good.” 

“How's that?” 

“Simply because we have been liv- 
ing with this ‘new’ problem for sev- 
eral years. In practically every large 
city there is a radio parts house that 
will sell at wholesale prices to any- 
one who walks through the doors or 
who will send in a two-cent postcard 
for a catalogue. In other words, any 
one of our customers can buy con- 
densers, tubes, resistors, TV antennas, 


tees. 


and so on, from one of these places 
for the same price we have to pay our 
distributor. Now and then this leads 
to some amusing experiences. For 
example a customer will slyly intimate 
he is ‘on to’ our little game; then 
he will triumphantly whip out one 
of these wholesale catalogues and point 
out where he could have bought the 
tube for which we charged him two 
dollars for only a dollar-twenty—plus 
postage, of course.” 

“What do you do then?” 

‘Express surprise that he could be 
so naive as to think we should sell 
parts for the same price we pay. I 
ask him if he knows of any other 
store that does this—and stays in 
business. As gently as possible, I dis- 
abuse his mind of the mistaken idea 
that the difference between list and 
net prices on the parts we install con- 
stitutes ‘something extra’ added on to 
a legitimate charge for a service job. 
I explain that service charges are not 
just numbers plucked out of thin air 
but are realistically geared to hard 
facts and figures in the service busi- 
ness. The gross profit in those 
charges must do three things: (1) 
cover all overhead expenses such as 
rent, light, telephone, fuel, truck ex- 
penses, insurance, advertising, depre- 
ciation, wages for you and Miss Per- 
kins, and so on; (2) provide a reason- 
able return on the capital I have 
invested in instruments, furnishings, 
truck, service library, and parts stock; 
and (3) give me a fair salary for do- 
ing service work and operating the 
business. 

“Money to do these things comes 
from just two sources: first, there 
is the actual service charge for do- 
ing the work; second, there is the dif 
ference between the list price we 
charge for the parts we put in and 
what these parts cost us. Income 
from both sources is anticipated in 
drawing up our scale of service 
charges. If income from one source 
disappears, the income from the other 
source must be boosted to take care 
of the lost revenue; otherwise, we 
should soon find that we were not 
making money at all but were just 
handling it. 

“We do everything we can to buy 
parts as cheaply as we can without 
making any sacrifice in quality. Quite 
often we buy in quantity to get a bet- 
ter discount. Sometimes one distribu- 
tor will offer a better discount in an 
effort to get new customers. What- 
ever saving we accomplish through 
wise buying is actually passed on to 
the customer in the long run through 
the reduction we are thus able to 
make in our service charges. It does 
not take any great intelligence to see 
that if we did not make a profit on 
the parts we should have to raise 
those service charges considerably to 
achieve the same net income from the 
same amount of time and effort ex- 
pended.” 

“You mean that if a guy brought 
in some filter condensers and wanted 

(Continued on page 86) 
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MALLORY 


There is only one FP Capacitor...and that 


is the Mallory FP. 


; 0) esigned by Mallory...introduced by Mallory 
“ALLORY g 6 Designed by Mallory...introduced by Mallor; 


.-. available only from Mallory ... FP Capa- 


' citors have a combination of features that are 
APOLIS 6 exclusively Mallory — 
; @ 85°C construction 

@ Ability to handle high ripple currents 

@ Well suited for voltage doubler circuits 

@ Ideal for use with selenium rectifiers 

@ Genuine fabricated plate anode 

@ Corrosive impurities held to less than 
7 parts in 10 million 

@ Long shelf life 

@ Long service life 

@ Fast, twist prong mounting 

@ Standardized can size 


MALLorY 


CAPACITORS *« CONTROLS « VIBRATORS + SWITCHES « RESISTORS 
RECTIFIERS *« POWER SUPPLIES « CONVERTERS * MERCURY BATTERIES 


APPROVED PRECISION PRODUCTS — 


P. R. MALLORY & CO. Inc., INDIANAPOLIS 6, INDIANA | 


ll ; “a 
fe Sa LX. fA: && 


When you want FP Capacitors... 
specify Mallory. Why accept imitations 
when the genuine FP’s cost no more ? 


uvstassewaly NEW MIXER—FADER 


Details on a new audio 


- The 


ing fOr iy 
that has everyti * ao component which is designed 
servicemen, harms i 3 


® experimenters 


Bip 


for professional use as 


well as home applications. 


Porfont gift to give or receive we F INTEREST to all who use record- 
useful all year ‘round. Each kit includes it -_9 ers, whether tape, wire, or disc, is 


Well ~ Vis : : 

eller 8250A Soldering Gun : ‘ the new mixer-fader unit being offered 
250 watts i | by Fisi - Rad Cor t as its 
Famous Kester Solder—general 7 a a eT ce aa 
purpose epoct Model 50-M. : ~~ 
Soldering Tip—for all kinds of | rhe new unit offers facilities of pro- 
soldering 4 fessional quality for the blending of 
Smoothing Tip—for mending ’ two signal sources of equal or different 
and sealing strengths. The action of the two con- 
Cutting Tip—for plastic tile, ete. tinuously variable channel controls 
Wrench —for tip interchange : adil Baas 

makes it possible to use the unit for 

Instruction Booklets —handy Sading hiv f ? lt 
soldering and homecraft hints ading smoot uly from one channe oO 
Metal Cose—for storage and the other without any switching noise 
carrying or interruption of either signal. 


? ‘ C The Model 50-M is all-elec ic and 
eae, Tekine = dh ge ee \C PARTS DISTRIBUTORS ions eee ie Sees teeieaeens a 
SEE 1S Al ELECT N the non-electronic, passive-resistive 
xer. There is inserti loss and 

NEW WELLER GUNS & KI “mes Pagel we teed gp the 
signal-to-noise-to-hum ratio of the 


* Md audio output. 

- ' The unit has two high-impedance in- 
- my puts; a low impedance, cathode-fol- 
; lower output which can be used with 
SOLDE R | NG GUN : : lead lengths up to 200 feet; additional 
© New, Compact Design 10 db amplification available by short- 
© Meare ta 8 Seconds ing out one resistor; low distortion and 
© Over 100 Watts low hum level; self-powered; and a 

© Trigger Switch Control strong, attractive housing. 
© Dual Spotlights The Model 50-M can be used with 
any combination of radio-phonograph, 
An ideal soldering tool for shop or home phonograph, preamplifier, equalizer, 
No other soldering gun or iron offers recorder, p.a. system, and TV receiver. 

the professional quality, practical fea- =. : 
tures and low price of the Weller Junior It can be used in broadcast stations 
and professional recording studios as 

well as in home applications 

The unit may be used as a fader by 
operating the two channel levers si- 
multaneously. The normal action of 
ELECTRIC CORPORATION the levers is in opposition so by de- 
810 Packer St., Easton, Pa. pressing both simultaneously, the sig- 
nal of channel 2 will fade gradually 


SOLDERING GUNS * SOLDERING KITS © POWER SANDERS = and uniformly, while channe! 1 will 


= = increase to maximum. zi 


Concord’s 

guy OF T me 
Convert to UHF for only---- Worth $24.95 
Hew WESTINGHOUSE UHF Tuner Complete with 


Tubes 
{ a lifetime. Now you and Easy 
tt The opportune’ g5. Sensational Westina, ALONE woRTH 53.59 '@-follow Schematic. = 


in conjunction 
complete ALL- jconcono RADIO 
Mc Oepr Nit $3 Vevey St NY? 


= Over-all view of Model 50-M mixer-fader. 
&y 95 : It can be removed from case if desired. 
tf - 
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| Where Will You Be 
a ELECTRONICS 


6Months from Today? 


ADD TECHNICAL TRAINING to your practical experience 


Get Your FCC License In A Hurry! 


Then Use Our Amazingly Effective 
JOB FINDING SERVIC 


vane 5 Your | WE GUARANTEE 


ur Amazingly Effective 
ue you fail to pss your | TO TRAIN AND COACH YOU AT O gty 


am 
< ‘ommercial License ©* 


conse exams HOME IN SPARE TIME UNTIL JOB-FINDING SERVICE 
otter cee guaranties  t0 YOU GET 


ul your training Helps CIRE Students Get Better Jobs 
conti ditional com YOUR FCC LICENSE Here are a few recent examples of Job-Finding results: 
4 , , if you have hed any practical experience — = —r aol 
—Amateur, Army, Novy, Redico repair, Py Pe I yg Be gy mye , 


ne 
» with Capitel Airline 


taken «a 
ng our 5 arry are mn rexel 
mga or experimenting. ‘ Harry ¢ . » 


days after <o 
course. 


Gers ve 408-OFrERS FROM EROASCAST STATIONS 


"You ie tin’ is « grand way of o t for your 
"2 tes ” _— Ad, + if let « cone ‘ ‘ atne "hes been n the 
TELLS HOW— Employers make cow employed & ‘Trans mitt a, En hy at WM wi es ! pce rapa ms on 
t low fox 74. Bpart enn 
JOB OFFERS Like These GETS CIVIL SERVICE JOB 


ont’ 
to Our Graduates Every Month Home ut Darton, ha. Junior 8 


Letter from nationally-known Airlines, “We would also appreciate if you 
would place the following additional —, in _ bullet aromas 
— rintendent of Communications Salary $666 per mon 

igie Gene — onally known manufacturer of high quality AM and FM trans- " FINAL ow ~~ —S Pees gy = by a 
mitters, "We are very much in need at the present time of radio-electronics ployers i :. a “ A Pp 
technicians and would appreciate any helpful suggestions that you may be ‘ you e ical ability. 

able to offer. Salary up to $412 per month to start.’ 


These ore just a few examples of the job offers that come to our office - 
pomeaty. Some licensed radioman filled each of these jobs . . . it might ‘ae we 
ave been you 


HERE'S PROOF FCC LICENSES ARE OFTEN SECURED \'% MAIL COUPON NOW °° 
es 


IN A FEW HOURS OF STUDY WITH OUR COACHING 4 / Se oe ee ee ee ee eg 
AT HOME in Spare Time. c \8 © CLEVELAND INSTITUTE OF RADIO ELECTRONICS 

. Desk ARN.70, 1900 Euctid Bidg., Cleveland 3. Ohie 
License Lessons (Address to Desk Mo. to avoid delay 
2nd Phone 16 a, ' t 


Name and Address 

Lee Werthy want . w 1 et 

2210 Wilshire St., Bakersfield, Calif, lye tinne a me rhe 

t ist Phone 20 ei? wninat ‘ t er ex 
ist Phone 38 _ 
. Bergenfield N. 4. Be sure to tell me about your televise 
avis, ist Phone 28 
North qreeeevelt, Lebanon, ti. 

Albert Schoe! 2nd Phone 23 

110 West ite St., Escondido, Calif. 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS ity don a 


CARL E. SMITH, E.E., Consulting Engineer, President Special tuitign rates to mombere of the U.S. Armed Forces 
Desk RN-70, 4900 Euclid Bidg., Cleveland 3, Ohio -— oe ee ee ee ee ee ee ee ee oe ee oe oe ee oe oe oe oe oe oe 8 
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ESE NO REFERENCE |, seem | 
At FLYBACK TRANSFORMER (t/t 


EF be removed and Ce, 220 uzfd., substi- 
D D * tuted. 
N E pemen Using Hot Chassis 


the amazing new Many of the inexpensive TV _ re- 


fk ceivers now on the market use a 
FLYBACK TESTER “hot” chassis, meaning that one side 
of the a.c. line is connected to the 
chassis. It not practical to simply 
% connect the separate audio amplifie: 
A great new step forward in elec- iy de —— hte eg" ge Aen 
° M . sc ‘eceivers. ) yvercome IS 
tronic testing! Now for the first | difficulty, the simplest solution is a 
time, a flyback tester that tests power line isolation transformer for 
GOOD flybacks as well as bad! the TV set, thus making the chassis 
" no longer “hot” and simple chassis 
BIG REASONS Oe a. | to-chassis connections can then be 
WHY TELETEST IS BEST is | made bits 
9. 18's reliable... previous teeters often gave b Another solution is to use an audio 
readings on a good flyback transformer transformer between the TV set and 
Teletest nd te 4 transformer's exact ca the hi-fi amplifier. The drawback of 
Senta pohen, width catia, ond "continuity AN o this scheme is that a good imped- 
shorted turna, including @ single shorted tur: 4 ance match as well as satisfactory 
heey beset wey hy nin: —- . frequency response is required from 
shorts at operating voltage might not show at the transformer and this means a 
ng Say eck Le for oy oe ed : fairly expensive unit. If the hi-fi 
exact type as the one being tested. 8. Tests ' | amplifier tone controls have sufficient 
ey oe Rp De ne be eam ' range to compensate for some loss at 
erence, 6. No calibration adjustment required the high and low end, a regular in- 


> 95 : terstage audio transformer can be 
See it today 44° used. The plate winding is connected 
at your jobber. between the tap-off point and ground, 


through the coupling condenser, to 
avoid loading the d.c. circuit The 

a | grid winding can then be wired be- 
After They Tried Them All | tween the amplifier input and ground 


without danger of shorting the a.c 


THIS Is THE ONLY | line. In this arrangement it is safest 

LYBACK TESTER USED to locate the audio transformer at 

BY SERVICE MEN AT: | the TV set and avoid running “hot” 
= - 


wires outside the cabinet The lat 


JOHN WANAMAKER ter hook-up can cause a.c. hum in 


the sound, the remedy for which is 


SUNSET APPLIANCES } usually a_ simple reversing of the 
WINSTON APPLIANCES plug of either the TV set or the am- 
AND MANY OTHERS | plifier 


From the foregoing it should be 
apparent that feeding the TV sound 
to a hi-fi amplifier is not a difficult 
Write for information if your jobber job once the right connections are 


does net have Model FT 100 known 7 


INSTRUMENT CORP. 31-O1 Linden Place Fig. 3. Partial schematic of the gated- 


beam FM detector used in many TV sets 
Flushing, New York today. Two condensers must be added to 
this circuit, as shown below, and conden- 
ser C. must be removed when feeding to 


SCHEMATICS CONVERSIONS RADIO CONTROL YOUR NODEL =| an external high-fidelity audio amplifier. 


FOR SURPLUS GEAR 3 vB -w- {} -----= 
NEW LIST! MANY ADDITIONS! oar 69 ‘98 ris al Sere = sia cz Swe DEO CABLE 


Bend stamped, self addressed envelope fer 
List ¢. Aad BBs fer chart explaining AN LICENSE FREE BAND | a i HED | 1 | ron 
GOODHEART BEVERLY HILLS, CAL. : x AMO PLANS 99:90 PLANS mina $1 OHTARS $10 


BALTIMORE & MARYLAND 


NOW ON SALE 
POPULAR ELECTRONICS 


A New Magazine on Practical Electronics 
for the 
Hobbyist, the Experimenter and the Novice 
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Aeathlel 
ELECTRONIC 


SWITCH 
KIT 


The basic function of the Heathkit 
Electronic Switch Kit is to permit 
simultaneous oscilloscope observa- 
tion of two separate traces which 
can be either separated or super- 
imposed for individual study. This 
is accomplished through the use of », 
two individually controlled inputs 
working through amplifier, multi- 
vibrator, and blocking stages. The 
output of the Electronic Switch is 
connected directly to the vertical 
input of the Oscilloscope. A typical example of useful- 
ness would be simultaneous observation of a signal or 
waveform as it ~ oy at both the input and output 
stages of an amplifier 


APPLICATIONS 


An Electronic Switch has many applications to increase 

the over-all operating versatility of your oscilloscope 

It can be used to check amplifier distortion—audio 

crossover networks—phase inverter circuits—to measure phase shift —special 
waveform study, etc. The instrument can also be conveniently used as a square 
wave generator over the range of switching frequencies, often providing the 
necessary wave form response information without incurring the expense of 
an additional instrument. Ownership of this instrument will reveal many entirely 
new fields of oscilloscope application and will quickly justify the modest cost of 
the 2 Sestwenie Switch Kit 
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Aeathhet | on eat 
*VOLTAGE CALIBRATOR | PROGE Kit 


No. 342 


/ 
June 
en, On 


KIT | ' - $gso 


Shpg. Wt. 1 Ib 


MODEL VC-2 


om oscilloscope accessory, the 342 Low 
50 apacity Probe permits observation of 
si] pe 'V waveforms without dis 
e \ tortion. An adjustable trimmer pro 
vides proper matching to any conven 
Shpg. Wt. 4 Ibs tional scope input circuit. Excellent for 
high frequency, high impedance, or 
broad bandwidth circuits. The attenu 
ation ratio can be varied to meet in 

| dividual requirements 


Another useful oscilloscope 
accessory particularly in circuit develop- 
ment work and in t V and radio service 
work. The Voltage Calibrator provides a 
convenient method for making peak-to-peak 
voltage measurements with an oscilloscope, 
by establishing a relationship on a compari- 
son basis between the amplitude of an un- 
known wave shape and a known output of 
the voltage calibrator. Peak-to-peak voltage 
values are read directly from a calibrated 
panel scale without recourse to involved 
calculations. 


FEATURES: | 


wor we ee Oe ee ee 

E DEMODULATOR 
RO B 

_ Ne. 337-C 

50 

—=x '3* 


To off-set line voltage supply irregularities, es YS 
the instrument features a voltage regulator 
tube. A convenient “‘signal’’ position on the 
panel switch by-passes the calibrator com- 
pletely and the signal is applied through the 
oscilloscope vertical input, thereby eliminat- 
ing the necessity for constantly transferring 


test leads : : 
new modern printed circuit boarc 

RANGES: Voltage limite are 30 volta RMS 

With the Heathkit Volt- and 500 volts D.C 

age Calibrator it is pos- 

sible to measure all types 

of complex waveforms 


within a voltage range of 
.O1 to 100 volts peak-to- 
peak. Build this instru- C oO m p a n y 
ment in a few hours and 


enjoy the added benefits ) c 
offered only through com- BENTON HARBOR 15 
bination use of test equip- 

nt. MICHIGAN 


Extend the usefulness of your oscil 
loscope by observing modulation 
envelopes of RF or IF carriers 
found in TV and radio receivers 
The Heathkit Demodulator Probe 
will be helpful in alignment work, 
as a gain analyzer and a signal 
tracer. Easy construction with the 


Mac's Radio Service Shop 


(Continued from page 80) 


us to install them, you would charg: 
him the regular service charge for the 
job plus the profit normally made on 
the sale of new condensers?” 

‘That's it exactly. It is the only 
way of doing it so that the job can b 
made to bring in its fair share of 
service income.” 

“I don't think the customer's gonna 
like it,’ Barney said dubiously 

“Possibly not,” Mac agreed with a 
broad grin, “but he would like it even 
less if I tried to take advantage of a 
Situation that would cause a reduction 
in his income. You've got to keep in 
mind the important commodity a serv- 
ice technician has for sale is his know- 
how. If he sells that cheap, he is a 
fool. If I put in the customer's con- 
densers at just the usual service 
charge, I'm guilty of selling my know!- 
edge—-which he lacks, or he would put 
them in himself—cheaply 

“You're right, of course,” Barney 
agreed “But who do you think is 
really to blame in this discount busi 
ness? Is it the man who operates the 
store, the manufacturer who sells to 
him, or the guy who buys from the 
store?” 

“I blame no one,”’ Mac said amiably. 
“Certainly you can hardly blame the 
store operator for seizing an opportu- 
nity to make money. After all, he 
simply depends upon greatly increased 
volume to compensate for the small 
mark-up he uses. That's no sin. And 
he must be satisfying a real demand o1 
he wouldn't be in business. By putting 
out a complete and well-illustrated 
catalogue he enables his customers to 
compare one product with another and 
to buy more intelligently. These cata- 
logues are especially helpful to servics 
technicians who live in isolated areas 
and have to depend upon mail orde: 
service to get all of their parts 
What's more, these mail order houses 
compete keenly with one another and 
so serve to bring down prices 

“Neither can I blame the people 
who buy from these stores. It is a 
good old American privilege to be able 
to drive your pigs to the best market 
If a fellow buys parts that he can in- 
stall himself, I have no quarrel with 
him. On the other hand, if he buys 
them and then expects me to install 
them at the same price I would charg 
for putting in my own parts, he is go- 
ing to be disappointed 

“Personally, I prefer to buy from 
my regular distributor for a number 
of reasons: first, he goes out of his 
way to keep me informed on all new 
products that come out, even going 
so far as to send samples along with 
the salesman for my inspection. Sec- 
ondly, he conducts meetings for serv- 
ice technicians at which leading au- 
thorities talk about various problems 
in servicing radio, black-and-white TV, 
and color TV sets. If I get a little 
short of cash, he is perfectly willing 
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FOR COLOR TV 


BRAND NEW DESIGN: | 


model 
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New electronic position- 
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5BP1 CR TUBE 
NEW | Weathhit 
s 
aaa Aeathhit | 5” PRINTED CIRCUIT 


3” PRINTED CIRCUIT 


| OSCILLOSCOPE KIT 
OSCILLOSCOPE KIT | 


MODEL OM-1 


50 Shpg. Wt. 
| $ 24 Ibs. 
MODEL OL-1 
Gee Shpg. Wt. | 
$2 15 Ibs. wong er 1 pre pou : , 


Mel 
” 
__—— 62 
3GP1 CR TUBE New easy-to-bulld printed circuit board 


with high insulation factor 
New compact utility Scope—light- New Heathkit instrument styling ludes all the design features necessary for 
weight— portable for service work ct oal gray panel with high reada- 

bility white lettering 
Deflection plate terminals—ideal for 
ham transmitter modulation monitor- 


: or New Heat 
ing 


tud enters, radio amateurs, etc. Frequency re- 

| ise of pliers 1 db from 10 eps to 100k i dow nly 

twin triode sweep gener- ! t " 5 weep generator range from 20 cps to 100,000 

ator 15-100,000 cycle sweep . l ¢ ire shit lor styling with charcoal gray panel and 

| te let g tor readability ever fer sulxtued hight 

EXCEPTIONAL VALUE: The br Model OL-1 Utility Oscilloscope is designed ‘ 
ecially for portable apy st men or persons perform ng field i 
have the advantage pe av ble | 


t is icke 
It is 


ine 


DESIGN FEATURES: 


flord. Other feat 


versatile « 
al for home workshoy ature j able spot sh 
mpact, light in weight, to deflect tes; dir lewd ! 
t for the price 


tr 


SPECIFICATIONS: Vertical amplifiers fe frequency response within 1 db 
ps to 100 ke, and within 5 db from 5 ¢ 


from 10 
2 volts per inch at 
egob nus 

20) ke, and with > ab from page te 
nput umpedance of 15 mmfd shu 


100,000 cps with 


Z 
stable positive lock 

amplifiers; push-pulf vertical and 
positioning controls 
tor 1 


' 
isi [ 


1 hor 


for wide range of 


nternal and external syne; 60 cycle 


wrformance make this instrument an 
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Aeathhit 
MULTIMETER 


KIT 


The new Heathkit Multimeter is a 
“must"’ to complete the instrument 
lineup of any well equipped service 
shop. Here is an instrument packed 
with every desirable service feature, 
many of which are not found in other 
Multimeters. All of the measurement 
ranges you need or want. High sensi 
tivity 20,000 ohme per volt DC; 5,000 
ohms per volt Af 


we ADVANTAGES 


Complete portability through freedom 
from AC line power operation 
ranges of direct current 
microamps up to 15 amperes 


7 ol 
range? 


color © 


provides service 
measurements from 


can be safely operated 


in KF fields without impairing accuracy of measure og 


we RANGES 


Full seale AC and DC voltage ranges are 0-1 
1500 and 5,000 volts. Direct current ranges are 150 microamps, 


15, 150 and 500 milliamperes and 15 amperes 


ov" 


», 5, 50, 150, 500, 


Resistances are 


measured from .2 ohms to 20 megohma in 3 ranges and db range 


from 10 to +65 db 


% CONSTRUCTION 
The Heathkit 


mounting assembly procedure 


MM.-1 features a unique resistor ring switch 
With this method of assemb! 


the precision resistors are wired to the rings and 4 switch ~~ actual mounting of the 


switch to the instrument panel. This procedure afforc 


a the advantage of simpler construction 


yet complete accessibility of precision resistors in event replacement is ever required. Ohm 
meter batteries were selected for convenience of replacement and only standard commercially 


available types are used 


Batteries consist of | t 
batteries and necessary teat leads are furnishec 


pe © flashlight cell and 4 Penlite cells. All 
with the kit 


HANDITESTER KIT 


MODEL M-1 


$14°° 


Shpg. Wt. 3 Ibs. 


The Heathkit 

Model M-1 Handi- 

tester readily fulfills 

ma jor requirements for 

a compact, portable volt-ohm milliam- 

meter. The amall size of the amooth gleam- 

ing molded bakelite case permits the in- 

atrument to be tucked into your coat 

pocket, toolbox or glove compartment of 

your car. Always the “Handitester" for 
those simple repair jobs 


RANGES: 


Despite its compact size, the Handitester 
is packed with every desirable feature re- 
quired in an instrument of this type. AC 
or DC voltage ranges, full acale, 10, 30, 
100, 1,000 and 5,000 volta. 2 convenient 
ohmmeter ranges 0-3,000 ohms and 0 
300,000 ohma, 2 DC milliammeter ranges 
0-10 milliamperes and 0-100 milliamperes 


CONSTRUCTION 


The instrument uses a 400 microampere 
meter movement which is shunted with 
resistors to provide a uniform 1 milli- 
ampere load in both AC and DC ranges 
This design allows the use of but 1 set of 
1°) precimon divider resistors 
on both AC and DC and pro- 
vides a simplicity of switch- 
ing. A amall hearing aid type 
ohmea ad just control provides 
the necessary zero adjust 
function on the ohmmeter 
range. The AC rectifier circuit 
uses a high quality Bradley 
rectifier and a dual half wave 
hookup. Necessary test leads 
and battery are included in 
the price of this popular kit. 


36 standard RTMA 1 watt 
resistor values between 15 


AWeathhit RESISTANCE 
SUBSTITUTION BOX KIT 


MODEL RS-1 
50 
$5 


n accuracy of 10% are at 


| ohms and 10 megohms with 
a 


your fingertips in the Model 


I 
t 


tS-1 Resistance Substitu- 
ion Box kit. This sturdy 
attractive accessory 


and 
will easily prove its worth 
many times over as a time 


saving device. Order several 
today. 


Shpg. Wt. 
2 Ibs. 


Weathhit CONDENSER 
SUBSTITUTION BOX KIT 


18 standard RTMA 
values are available 
from .0001 mfd to .22 
mfd. An 18 position 
switch set in the panel 
of an attractive bake- 
lite case allows quick changes 
without touching the test 
leads. Invest a few minutes 
of your time now and save 
hours of work later on 


HEATH company 


BENTON HARBOR 15 
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to carry me for a month or so. Back 
when tubes were tight and I could not 
obtain scarce types from the mail 
order houses, my distributor saw to it 
I got my fair share. Finally, if I re- 
ceive a defective part, I simply hand 
it back to the salesman and promptly 
get a new one in exchange. There's no 
wrapping up, mailing back, and so on. 

“To me these are all valuable serv- 
ices that I appreciate, and I try to 
show my appreciation by buying all I 
can from the distributor. At the same 
time I occasionally buy a particular 
part not carried by my distributor 
from one of the mail order houses, 
and the service I get on these orders 
is usually prompt and satisfactory; so 
I have no crow to pick with them. It 
is highly possible I might feel differ- 
ently about these stores if the major 
part of my income came from sales 
instead of service, but as long as most 
of our customers have to call on us 
to install the parts they buy, we are 
not going to be hurt much. I could find 
it in my heart to wish they would not 
mail out these catalogues to every 
Tom, Dick, and Harry who requests 
one; but maybe it wouldn’t be prac- 
tical to try to sort the deserving from 
the undeserving.” 

“How about the manufacturer who 
sells to the wholesale house when he 
knows it is going to sell those parts 
to anyone who wants them at far be- 
low list price? Isn't that being un- 
fair to technicians who are expected 
to sell the same parts at list?” 

“In a way it is, but you must ad- 
mit there are extenuating circum- 
stances. Keep in mind the wholesale 
house will buy a carload of parts for 
every hatful the individual technician 
buys. What's more, the wholesale 
house will picture and describe the 
good features of that product in a 
catalogue mailed all over the world 
free of any extra expense to the 
manufacturer. It’s asking almost too 
much of human nature to expect a 
manufacturer to turn down a propo- 
sition like that. 

“All in all,” Mac concluded as -he 
heaved the stool on four legs, “there 
must be room for both the mail order 
wholesale house and the regular dis- 
tributors or both would not have 
flourished all these years. For the 
legitimate technician, the mail order 
house is just another handy source of 
needed parts. As for the fellow not 
really eligible to receive a discount on 
radio parts but who buys from one of 
these catalogues anyway, thinking he 
is saving money, I know from long 
observation he will buy enough wrong 
parts or ruin right ones trying to in- 
stall them without sufficient knowl- 
edge so he will waste money instead 
of saving it.” 

“Yeah,” Barney agreed as he slid 
off the bench. “It’s just like the guy 
who tries to beat the doctor out of a 
fee and prescription by dosing him- 
self with patent medicines. He ends 
up going to the doctor anyway after 
he has squandered the cost of several 
fees doing his own doctoring.” --)- 
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VACUUM TUBE 


VOLTMETER KIT 


PRINTED IRCUIT DESIGN 


ling example of itinuing Heath Company pioneering ar 
ew printed circuit \ VM New peak-to-peak circuit 


ref t board eliminates chassis wiring 
n 


—new sty 
A prewired 


sasures duj 


abr 
t wlel specification and virtually « 


m error 
CIRCUIT: 

A 6ALS5 tube operated as a fu 
Ipper { 4000 volts P—P 


structic 


er wave Af put f 
Just the t 

uit! 1 
the meter in the 


rect or permits seve 
i ry servicemen 
put to f 


a sale 
of the 


wak voltage ranges 
divider in the 6Al 
ithe wm 


wit! 
nits ket for y 


t AC 


catho 


mits a ol ‘ leve ntry ar at 
12AU7 


20) microampere meter 


RANGES: 

Seven voltage ranges 
and 1.500 volts Dt 
peak ranges 4, 14, 40 
Ohmmeter ranges X1 
X10OK, X1OOK, XI meg 
are a db scale ter scale 
a polarity reversal switch 


IMPORTANT FEATURES: 
High 


fe 


sitive 


bridge circ 


protec to the ser 


Full wave rectifier 
in AC’ input circuit 
Kead peak-to-peak 
and KMS volts with 
upper limit of 4000 
P— Pand 1500 volts 
RMS. Voltage di 
vider input circuit 


1.5, 5 

and Af 

140, 400, 1400 
X10, X100 
Ackdit f 


rer 


4000) 
\ 1000 


impedance 11 megohm imput —tr 
s, 6GALS5and 12AU7t 
amt 1M 


ibe 
cabbbrats 
ry panel . 
ment to offer : 
bor-saving 

free printed 

board. Your instru- 
ment an exact wir- 
ing replica of Eng 
neering develop 
ment model 


new positive 


te 


© pace 
! gray panel 
lity panel with shar 
4 
outatan®ng « 
nm kit 


wakit 
mart 
net 
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kine chavesn 
readat 


The 


us bala 


ealibrat pleasing, eye catch 


harmon ce with the 
Easily the best 


AWeathhit AC VACUUM TUBE 


ments buy instr ts 


AWeathhil 30,000 VOLTS DC 


VOLTMETER 
KIT 


MODEL AV-2 


Pre 
cat 


xtreme sensitivity has been emphasized 

in the design of the Heathkit AC VTVM 

‘Ten full scale RMS ranges are .01, .03, 1 

3, 1, 3, 10, 30, 100, and 300 volta. Fre 

quency responaé is substantially flat from 

10 cycles per second to 50 KC 

impedance of 1 megohm at 1 

accurately measure as 1 

at high impedance. Total db range is 

db to +52 db. An excellent kit for measur 

ing the output of phono cartridges and the gain of amplifier stages. Use it also 

to check power supply ripple, as a sehsitive null detector, and for compiling 

frequency response data. Features one 
Simpson meter and precision resistors 


with input 
KC. Will 
as low millivolt 
, 


knob operation, 200 microampere 


l 
\ 
\ 
\ 
\ 
\ 
\ 
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AWeathhit 
AUDIO WATTMETER KIT 


Read audio power output directly without using external 
load resistors with the new Heathkit Audio Wattmeter 
Built-in non-inductive load resistors provide impedances 
of 4, 8, 16, and 690 ohms. Flat response from 10 CPS to 
250 KC. Full scale power ranges are 0-5 MW, 0-50 MW, 
0-500 MW, 0-5 W and 0-50 W. Model AW-1 will operate 
continuously at 25 watts and has a duty cycle of 3 minutes 
at 50 watts. Total db range in five positions is — 50 db to 
+48 db, using the standard | milliwatt 600 ohms 


\ 
| 


MODEL AW-1 


$29°° 


Shpg. Wt. 6 Ibs. 
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Mes 
Heathkit 


any 11 megohm input VT'VM 
in a Polystyrene two color sleek plastix 


\ probe 


PROBE KIT 


up to 30,000 volta DC with the 
VTVM and the 336 high voltage 
»be. Precision resistor provides muitipli 
ion factor of 100. Can be used with 
Housed 


asure 

$450 

Shpg. Wt 
1 Ib 


body for safety of operation 


AWeathhil PEAK-TO-PEAK 
PROBE KIT 


Peak-to-peak values 
80 volta at a D0 
than 600 volte 


not exceeding 
level of not more 
can now be read 
directly by using 338-C Probe with 
previous model Heathkit V'T'VM's 
or any VTVM with 11 megohm in 
put resistance. Probe construction 
features a modern printed 
board for easy assembly 


range 5 KC to 5 Mé 


Aeathect RF PROBE KIT 


The Heathkit KF Probe will permit 
the measurement of KF voltages up 
to 250 MC with an accuracy o 
+ 10%. The limita are 30 volta 
AC and a DC level of 500 volts 
Designed for any 11 megohm 
input V'T'VM. Modern styling 
Polystyrene aluminum hous 
ing, Felpstocene insulation 
and printed circuit board for 
easy assembly 


No. 338-C 


$550 


Shpg. Wt. 2 Ibs 


circuit 
Frequen Vv 


Shpg. Wt 
1 Ib 
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$350 


Acathhit 6-12 VOLT 


BATTERY 
ELIMINATOR ~~ 


Here is the new 12 volt Heathkit 
Battery Eliminator so necessary for 
modern up-to-date operation of your 
Service Shop. Furnishes either 6 or 
12 volt output which can be selected 
at the flick of a panel switch. Use the 
KE.-4 to service all of the new 12 volt 
car radios in addition to the conven 
tional 6 volt models 


RANGES: 


This new Battery Eliminator pro- 
vides two continuously variable out put voltage 
ranges. 0 6 volta D.C. at 10 amperes continu 
ously or 15 amperes maximum intermiitent 
and 0-12 volte D.C. at 5 amperes continuously or 7.5 amperes max 
imum intermittent. The output voltage is « bon and well filtered 
as the circuit uses two 10,000 mfd condensers 
The continuously variable voltage output feature is of definite 
aid in determining the starting point of vibrators, the voltage oper 
ating range of oscillator circuita, etc 
OTHER USES: 
The controllable low voltage DC supply has many other applications 
besides primary use in car radio service work. Can be nicely used as a battery charger, or low 
voltage DC supply for electric trains. Has applications in high gain audio work requiring 
clean DC filament supply. Can be used for low power electro-plating or as a power supply 
for battery powered intercommunication systems 


AWeathhit | AWeathhit 
VIBRATOR TESTER © IMPEDANCE BRIDGE 
KIT I KIT p 


MODEL VT-1 


Shpg. Wt. 6 Ibs 


This time-saving MODEL 18-2 
device will quickly 
pay for itself in your auto $5 95° Shpg. Wt 
radio service shop. 6 volt vibrat- . 12 Ibs 
ors can be checked inatyntly on 
the Good — Bad type meter scale. Operation 
requires only a variable DC voliage from 4 to 
6 volts at 4 amperes. Model BE-4 Battery 
Eliminator ia recommended for this applica 
thon 
Five test sockets provide for the testing of 
hundreds of interrupter and self-rectifier types 
Proper etarting voltage is determined easily 
and accurately. Over-all quality is then un 
mistakenly indicated on the panel mounted 
meter 


The new Heathkit Impedance Bridge 
features built-in adjustable phase shifi 
oscillator and amplifier. This instru- 
ment actually represents four instru- 
ments in one compact unit. The Wheat- 
stone bridge for resistance measure- 
ments, the Capacity Comparison 
bridge for capacity measurements, 
Maxwell bridge for low Q, and Hay 
bridge for high Q measurements 


DESIGN: 


Panel provisions for external generator 


AWeathhit VARIABLE VOLTAGE use. A new two sec tion CRL dial, pro- 

vides ten separate “units Ten sep- 
ISOLATION TRANSFORMER KIT arate unite switch settings and 
fractions of units are read on a 
continuously variable calibrated 
control. A special minimum capa- 
city shielded and balanced imped- 
ance matching transformer be- 
tween the generator and bridge 
circuit is automatically switched 
to provide correct Seed euuvation 
of the generator circuit. The in- 
strument uses ‘4% precision re 
sistors and condensers in all meas- 

urements circuits 


Variable output voltage be 
tween 90 and 130 volta AC 
Rated at 100 volt— amperes 
continuously and 200 volt 
amperes’ intermittently The 
principle function of the Heath 
kit Isolation Transformer is to 
isolate the circuit being tested 
from line interference being 
caused by motors, appliances, 
etc. It works backward too by 
isolating such de 

vicesfrom theline 

Many other uses 

especially with MODEL IT-1 
AC-DC type cir 


roo HEATH company 


former with the Shpg. Wt. 
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line voltage boosters 


"Sending Iron" 


(Continued from page 46) 


driven into the base plate as tightly as 
it can be turned, about Yeo” should 
project through on the bottom. Hold 
the base flat on the edge of a table 
top down, so the pivot is against the 
table edge, then peen the projecting 
rod over, rivet-wise. This will prevent 
the pivot from coming loose in the 
midst of some hot QSO 

Now use a coarse file to remove any 
screw ends projecting through the bot- 
tom, then glue on the sponge rubbe1 
“anchor” with rubber cement 

Cut off about 10 turns of a %”- 
diameter medium-strength dial spring 
and straighten the bottom end out for 
1” at a tangent. Straighten the same 
length of the top out in line with the 
spring axis, then drop the spring over 
the pivot 

sack off on the stop and contact 
screws, and slide the arm bearing 
down on the pivot. It should, of course, 
move with practically no friction 

Seat the tangential bottom end of 
the main spring against the dot-stop 
bracket, then wind the top of the 
spring one turn counterclockwise. Dip 
the upper end under the lever, then 
release it, which will force the lever 
lightly toward the right, or clockwise 
position. If all of the stop screws are 
backed off, this will bow the reed into 
a curve between the pendulum stop 
and pivot. 

Turn the inner nut on the dash stop 
forcing the dash spring against the 
lever until the curve is taken out 
of the reed, which will now form a 
straight line, with the pendulum just 
lightly touching its stop. Holding the 
dash spring nut from any further 
movement, turn in the dash-stop screw 
until it is 4¢" from the lever. At this 
point, pressing the dash knob moves 
the lever through the short are over 
to the dash stop. 

On the other side, and with the lever 
at rest again, turn the dot stop until 
it is 444" from the lever. Pressing in the 
dot paddle should cause the pendulum 
to vibrate at quite a rapid rate, worth 
about 50 words-per-minute. Slip the 
weight on the pendulum and the speed 
will settle down to a comfortable 
pace. Now the bug should be con- 
nected to a buzzer and battery 

Turn the dash-contact screw in until 
it makes good solid dashes when the 
knob is pressed. With too light a con- 
tact, the contacts will chatter, and the 
characters will have fuzz on _ the 
“make.” With the contact too close, 
the dashes will happen too soon. Get 
it just right 

Then hold in the dot paddle, and 
turn in the dot contact until good solid 
dots are formed. The proper location 
will be such that about ten respectablk 
dots will run out before they begin 
to mush together. When the reed stops 
vibrating, the dot contacts should be 
lightly but definitely closed 

Now, press with the thumb for thres 
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Here is the most radically improved Sweep Generator in the 
history of the TV service industry. The basic design follows 
latest high frequency techniques which result in a combination 
of performance features not found in any other sweep generator 


SWEEP: 
Sweep action is obtained electronically through the use of a newly 
developed controllable inductor, thereby eliminating all moving parts 
with their resultant hum, vibration, fatigue, etc 
Frequency coverage entirely on fundamentals, is 
continuous from 4 MC to 220 MC at an output level : . ; 
well over a measurable .1 volt. } MODEL TS-3 


MARKER: 50 

The same instrument incorporates a triple marker $ 

system with a crystal controlled reference. A variable oe 

marker provides accurate coverage from 19 to 60 

MC on fundamentals, and 57 to 180 MC on cali- 

brated harmonics. A separate fixed crystal controlled 

4.5 MC marker can be used for checking IF, band- 

pass, calibration, reference, etc. Provisions are also 

made for external marker use. A 4.5 MC crystal is 

supplied with the kit. 

POWER SUPPLY: 
Automatic am- : ; The transformer operated Power Supply features voltage regulation for stable 
+4 pee > —— ; “et oscillator operation. Three sets of shielded cables are furnished with the kit. Sweep 
tant output . range is completely and smoothly controllable from zero up to a maximum of 50 
eee ghee MC, depending upon base frequency 
supply. Here is a TV Sweep Generator that truly 

out for rapid, accurate, TV alignment work 

ee SC OE SRN IRN 


l Heathkit 


AL GENERATOR | NT RATOR 
| KIT 


The new Heathkit Laboratory type 
Signal Generator definitely estab 
lishes a new performance standard 
for a kit instrument. An outstand 
ing feature involves the use of a 
panel mounted 200 microampere 


MODEL SG-8 
meter calibrated both in microvolts MODEL LG-1 


$ 50 Shpg. Wt. \ 
a 8 Ibs | 
and percent modulation, thereby 
ore , . : | providing a definite reference level 5 50 
The new He athkit service type Signal Gen for using the Signal Generator in e 
erator, Model SG-8 incorporates many de ] design work 


no serviceman can afford to be with- 


gain measurements 
sign features not usually found in this selectivity, frequency response Shpg. Wt. 16 Ibs. 
instrument price range. Frequency cover checks 
age is from 160 KC to 110 MC in five ranges, all on fundamentals, with 
useful calibrated harmonics up to 220 MC. The RF output level is well in 
excess of 100,000 microvolts throughout the frequency range. The oacillator 
circuit consists of a twin triode tube, one-half used as a Colpitts oscillator, 
and the other half as a cathode follower output which acts as a buffer be 
tween the oscillator and external load, thereby eliminating oscillator fre 
quency shift usually caused by external loading 
All coils are factory wound and ad justed, thereby completely eliminat 
ing the need for individual calibration and the use of additional calibrating 
equipment. The stable, low impedance output, features step and variable RANGES 
ittenuation for complete control of RF leyel. A separate 6C4 triode acts Frequency coverage from 150 KC to 30 MC all on funda 
is a 400 cycle sine wave oscillator, and a panel mounted switching system mentals in five separate ranges. Output voltage 1 volt with 
permits choice of either external or internal modulation provisions for metered external or internal modulation. Out 
ae ee EN SE eS RS OT EE A A A RE put impedance termination 


DESIGN 


Additional design features are copper plated shield enclosure 

for oscillator and buffer stages resulting in effective double 
shielding. Fibre panel control shaft extensions in KF carry 
ing circuits, thorough AC line filtering, careful shielding of 
the attenuator network, voltage regulated B plus supply, 
selenium rectifier, et« 


1) ohms. Traneformer operated 
power supply 


* Investigate the many dollar stretching features offered by 
NEW BAR GENERATOR KIT the LG-1 before investing in any generator for Laboratory 


or Service work 


sitted test patterns 
rizontal and vertical 
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Aeathhit 


VISUAL-AURAL apt 


SIGNAL-TRACER 
KIT 


The new Heathkit Visual-Aural Signal Tracer features 

a specal high gain RF input channel used in conjunc 

tion with a newly designed wide frequency range de- R 
modulator probe. High KF seusitivity permits signal oue3 day 
tracing from the receiver antenna input. Separate low ng li a “hag 
gam channel and probe available for audio eireuit 

exploration. Both input channels are constantly mor 

tored by an electron ray beam indicator so that visual 

1 well as aural indications may be obtained 


NOISE LOCATOR: 

A decidedly unusual feature is a nowe locator eirouit 

used in conjunction with the audio probe. With t 

system, a DC potential is applied to a suspected cu 

cult component and the action of the voltage in the compone 

heard. Invaluable for ferreting out nowy or mtermit 

mators, controls, IF and power transformers, ete 

WATTMETER: 

Built-in calibrated wattmeter cireuit will prove useful for ¢ we y check total wattage consumpt 
of equipment under test. Separate panel terminals prov xternal use « © speaker or output transformer 
for substitution purposes. Saves valuable service time by eliminat ner the necessity for speaker removal on every 
service job. The same panel terminals also provide easy access to a well filtered By supply for externa 
Don't overlook the many interesting service possililities provided through the use of thus instrument 

the Signal Tracer work for you by saving time and money 


AWeathkit CONDENSER CHECKER KIT 


Here is a handy test instrument for any Service Shop. Unknowr 
values of capacity and resistance are quickly determined on the 
direct reading condenser checker dial. Capacity is measured in 
four ranges from .0O1 mid to 1000 mfd. Resistance im the range 
from 100 ohms to 5 megohme 

DC polarizing voltages of 25, 150, 250, 350. and 450 volts are 
vuilable for leakage tests on all types of condensers. For electro- 
Iyty : power factor control is provuded to balance out mberent 
leakage and to indicate directly the power factor of a comlenser 
utaler test. Proper balanemg of the AC bridge is reflecteden the 
degree of closure of an electron beam indicator tube 

Model C-3 uses a transformer operated power supply, spring 


return leakage test switch, and a convement combination of panel 
MODEL C-3 


seules for all readings. Test leads are furmehed im addition to 

S so Shpg. Wt precision components for calibrating purposes. Quick and easy to 

| 7 Ibs operate, the Heathkit Condenser Checker will save valuable tume 
and increase your Shop efficiency 


Aeathhit “Q” METER | 1 Heathkit 


KIT | AUDIO OSCILLATOR 
KIT 


MODEL QM-1 | MODEL AO-1 


SAAS | 's2q50 


Shpg. Wt. 14 Ibs. | Shpg. Wt. 
10 Ibs. 


The Heathkit Audio 

Oscillator will produce both sine and 
square waves within the frequency range 
from 20 CPS to 20 KC in three ranges 
Thermistor controlled linearity results in 


The Heathkit QM-1 represents 
the first practical popular priced Q meter available within 


the price range of schools, laboratories, TV service men, and 


10 volt (no load) variable output level 
There will be leas than .6°) distortion 
from 100 CPS throughout the audible 
range. Low impedance 600 chm output 


simulate conditions encountered in practical circuits and & 
measure the performance of coils or condensers at the operat 


ing frequencies actually encountered, All indications of valuc 

** oi S10 sistors, used ‘ 4) 
are read directly on the 4'," 50 microampere Simpson cal Preeision 1 ¢ resistor ed in the rang 
multipher circuits to provide accurat 


brated meter scale. Measures Q of condensers, RF resistance, calibration 


experimenters, This instrument will enable the operator to ] a variation of no more than +1 db ima 


and the distributed capacity of coils. Oscillator sects 

supplies RF frequencies 150 KC to 

18 MC in four ranges. Calibrate 

capacity with range of 40 MMF 

to 450 MMF with verner of +3 

MMP. Investigate the many serv- Cc '@) rm p  @ | n y 
ices this instrument can perform 


for you. BENTON HARBOR 15 
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blips, then with the first two fingers 
on the knob for exactly the same 
length of time. This forms a correctly 
proportioned “V” and indicates the 
proper length of dash for the dot speed 
in use. Remember this—and if you fall 
into the bad habit of using some other 
proportion, it is cheating. Your dots 
may be burping out at 40, but the 
words aren't. 

Exact adjustment from here on is a 
matter of taste, arrived at by juggling 
all of the controls. When it feels best, 
tighten the lock nuts, and drop on 
some sealing wax if you're that fussy. 

Practice with the buzzer until what 
comes out can be read by some one 
other than a close friend. Then, your 
sending iron is ready for the air. Don't 
be upset if you don’t sound like WSL 
press. A little personality is just as 
legitimate in sending Morse as in any 
other form of human expression. But 
whether your sending is informal or so 
machinelike it comes in with a whiff 
of hot oil, this little sending iron will 
project it as well as many a bug that 
costs money. —W- 


DIRECTIONAL TV ANTENNA 
By EDWARD S. HECK 


EATURING a front-to-rear ratio of 

20:1 with small size, the antenna 
shown in the accompanying diagram has 
proved useful to the writer in eliminat- 
ing r.f. oscillation and other types of 
interference. It is recommended as an 
improvement over built-in antennas in 
strong signal locations, and particularly 
where the introduction of u.h.f. has 
brought about the problem of the re- 
radiating converter. 

The principle of a negative director 
element to get high front-to-back ratio 
is well known. The director, in effect, 
subtracts from the back signal rather 
than adding to the front signal, achiev- 
ing a highly single-directional effect with- 
out adding to the total gain. 

The small size of the antenna makes 
it ideal for under-the-rug installation. 
This has the added advantage that it 
results in a broadening of the response 
of the antenna. You will be surprised, as 
was the writer, by the definite improve- 
ment in picture detail, clarity, and ap- 
parent depth when a resonant antenna 
is broadened in this manner. 

For best results, the antenna should 
be cut and directed for a single station. 
Element lengths will be around 80% of 
free space values due to decreases in the 
velocity factor when flat on the floor. 


—i- 


Directional TV antenna cut from 300-ohm 
twin-lead for use indoors on the floor. 


NEGATIVE DIRECTOR 

SINGLE STRIP OF 300 

OHM LEAD 8 » 

fo —5- 72 A (ELECTRICAL) minus f—_——o} 


Fa = 


BOTH ENDS SHORTED O5A 

c 2 
—olsfefiv4d (ELECTRICAL) veh ELECTRICAL)-o} } 
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TACK FLAT 


OOUBLE FOLDED OPOLE TO FLOOR 


MADE FROM 2 STRIPS OF 
FLAT 300 OHM LEAD 


fg | 300 On LEAD 
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Aeathhet 


TUBE CHECKE 


The Heathkit TC-2 Tube Checker was primarily de- 
signed for the convenience of radio and TV servicemen 

and will check the operating quality of tubes commonly 
encountered in this type of work. Test set-up proced- 

ure is simplified, rapid, and flexible. Panel sockets 
accommodate 4, 5, 6, and 7 pin tubes, ectal and Ioctal, 

7 and 9 pin miniatures, 5 pin Hytron, and a blank 
socket for new tubes. Built-in neon short indicator, 
individual 3-position lever switch tor each tube element, 
test switch, 14 filament voltage ranges, and line-set control 
for supply voltage variations, all represent features of the ' 


Improved smooth running 
roll chart mechanical action 


Simplified 
construction 
new harness 
type wiring 
closer toler- 
ance resistors 


spring return 
nC compe nsate 
2. 


AWeathhil portasir 
TUBE CHECKER KIT 


The portable model is MODEL TC-2P 
supplied with a strikingly 
attractive two-tone cabi- 5 50 
net finished in rich ma- e 
roon proxylin impreg- 

f Shpg. Wt. 


nated fabric covering with 
a contrasting gray on the 15 Ibs 


inside of the detachable cover | for testing of new or unlisted tube types. No « 


rectly from the large 4'4” Simpson 

3-color meter. Checks emission, 

shorted elements, open elements, 

and continuity. Wiring procedure 

has been simplified through the use 

of multi-wired color coded cable pro- 

viding a harness type installation 

between tube sockets and lever 

switches. This procedure insures 

standard assembly and imparts a “factory built” appear- 

ance to the instrument. New Construction Manual furn- 

ishes detailed information regarding tube set-up procedure 
fmm neces- 


~ Results of tube tests are read di- 


sary for release of factory data 


AWeathhit REGULATED 


POWER | 
SUPPLY KITI 


MODEL PS-2 em cm em ee ee ee ee ee 


$3350 shoe, 


Here is a source of regulates D.C. voltage for circuit de- 
velopment work. Power supply voltage and current drain | 
to the circuit under test are constantly monitored by the 
4'%” panel mounted meter. Separate 6.3 volt at 4 ampere | 
A.C. filament source available. The regulated and variable 
output voltage will be constant over wide load variations, 
and hum ripple will not exceed .012°% at 250 volts under a | 
50 MA load. Completely isolated circuit, standby switch, 
and other desirable features, make the Model PS-2 ex- 
tremely useful in a wide variety of applications. 


Aeathéect AUDIO GENERATOR KIT 


Here is an Audio Generator with 

features generally found only in the 

most expensive instruments. Sine 

wave coverage from 20 cycles to 1 #) 
Megacycle—response flat +1 db 

from 20 cycles to 400 Ke eee 

ously variable and step attenuate 

output. Because the output voltage MODEL AG-8 

is relatively constant over wide fre- 5 re) 
quency ranges, the AG-8 is ideal for $2 9 
running frequency response curves + 

in audio circuits. Once set by means Shpg. Wr. 11 Ibs. 

of the attenuator, this voltage may 

be relied upon for accuracy within + 1 db. Instrument features 
low impedance 600 ohm output circuit and distortion less 
than .4 of 1% from 100 CPS through audible range. 


AWeathhil tv PICTURE TUBE 
TEST ADAPTER 


The Heathkit TV Picture Tube Test Adapter 


used with the Heathkit ‘Tube Checker Kit, will 

quickly check picture tubes for emission, 

shorts, etc. and determine tube quality. Con N 

sista of standard 12-pin TV tube socket, four jo. 355 


feet of cable, octal socket connector, and data 
sheet $ 4 5 9 es a 
- 


Aeathhit 
DECADE RESISTANCE KIT 


Twenty 1°) reeistors are decaded 


MODEL DR-! in 1 ohm steps to provide any 
value between 1 ohm and 99,999 
$ 50 ohms. Sturdy ceramic switches 
e with silver plated contacts insure 
reliable service. Use the Decade 
Shpg. Wt Resistance in bridge circuits, 
4 Ibs meter multipliers, calibrations, or 
any application requiring a wide 
range of prec imion remstance values 
er wm LE Ee eee NS A NR 


Weathhit 
DECADE CONDENSER KIT 


The Heathkit Decade Condenser pope. DC-1 


provides a ready source of capacity 

values from 100 mmf to .111 mfd in 

clusive in capacity steps of 100 mmf $ 50 
Silver plated contacts on husky ce e 
ramic awit« hes, assure positive con 

tact for each switch position. Preci- Shpg. Wt 
sion silver mica con 3 Ibs. 
densers + 1% accu- 

racy for close 

J sccurste 


HEATH company 


work. 
l BENTON HARBOR 15 
MICHIGAN 
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NEW Wearthéct HIGH FIDELITY 


PREAMPLIFIER 
KIT 


ou Audiophiles have asked for and at a down-to-earth price level 
Jeautiful satin gold baked enamel finish, striking control knobs and 
arrangement, attractive custom appearance and entirely functional 
design 


DESIGN: 

Uses three twin triode tubes in a shock mounted chassis, 2-12AX7 and 
1-12AU7. Features tube shielding, plastic sealed color coded capacitors 
amooth acting controls, good filtering, excellent decoupling, low hum 
and noise level, and all aluminum cabinet. Special balancing control for 
absolute minimum hum level. Cathode follower, low impedance output 
circuit for complete installation flexibility 


SPECIFICATIONS: 

Provides five switch selected inputs, 3 high level, and two low level 
each with individual level controls—4 position LP, RIAA, AES, and 
early 78 equalization switch—4 position roll-off switch, 8, 12, 16 with 
one flat position. Separate tone controls, bass 18 db boost and 12 db cut 
at 50 CPS, treble 15 db boost, and 20 db cut at 15,000 CPS. Power re 


Single knob 


b 
Switch) and 
Wound cubis _ Wea thheit 


AMATEUR | 


TRANSMITTER mt 


The Heathkit AT-1 Transmitter has 

established a high reputation and 

has been enthusiastically accepted 

by hundreds of experienced oper 

ators as well as beginners. Power in 

put up to 35 watts for the novice and 

suitable as a standby exciter for your 
higher powered rig later on 

Model AT-1 can be crystal or 

VFO excited and operates on 80, 40 

me wae 20, 15, 11 and 10 meters. The pre 

an wound coils with the oscillator and 

amplifier are switched simultaneously 

MODEL AT-1 by the rugged band switch. Meter switch 

allows a reading of the final grid and plate 

$2950 current on the panel mounted meter. Mod 

= ulator input and VFO power sockets are pro 

Shpg. Wt. 16 Ibs vided as well as a key jack for CW operation 

Other features include a crystal socket 

atandby switch, key click filter, AC line 

filter, good shielding and a 52 ohm coaxial output. The 425 volt, 100 

milliampere power supply and 5U/4 rectifier are more than adequate for 

the 6AG7 oscillator multiplier and 6L6 amplifier doubler 


¢ 


WO Pym 
2 Canes 
we nebte  oF 


Ds 
Pi “rate 
Contr PMtroe oly 58 ang 


tr 
Peet al t ule 


quirements from Heathkit Williamson Type 

Amplifier power supply 6.3 volts AC at 1 am- MODE A-P 
pere, and 300 volts DC at 10 MA. Over-all Cote ° 
dimensions 12°," wide x 5's" deep x 3°s "high 


APPLICATION: 

The new Heathkit WA-P2 Preamplifier has 

been designed to operate with any of the 

Heathkit Williamson ‘Type Amplifiers and is 

directly interchangeable with the previous 

Model WA-P1 Preamplifier unit. Order your 

kit today and enjoy completely smooth con- 

trol over the operation of your Hi-Fi system 

Obtain the exact tonal balance of basa and treble with the precise degree 
of equalization you want. Note that the design of the WA , 2 accommo- 
dates the newly established KIAA curve 


nassis— 
) yer plated ¢ ad 

, aiumioum cabine 
aay 10 pulld 


Braud | 
Dr 1 i 
NEW tainting 
tg 


HEATHKIT 


\VFO KIT 


new Heathkit VFO is 
| perfect companion to the 
He: athkit Model AT-1 ‘Trans 
mitter and it has sufficient out 
put to drive any multi-stage 
> yee pe of modern de sign 
Good mechanical and electrical 
design insures operating sta- 
bility. Coils are wound on MODEL VF-1 
ile, heavy duty, ceramic forms using Litz 
Le: double cellulose wire coated with Poly- so 
styrene cement and baked for humidity pro- S 
tection. Variable capacitor of differential 
type construction, especially designed 
for maximum bandspread. Kit is fur- Shpg. W1 7 tos 
nished with a carefully precalibrated scale 
which provides well over two feet of scale length. Smooth acting 
vernier reduction drive and illuminated dial provides easy tuning 
and zero beating 


A A A A SS LS OT AMEE EE Ge Power requirements 6.3 volts AC at .45 amperes, and 250 volts 


AWeathhit 
GRID DIP METER KIT 


The invaluable instrument for Hama, servicemen and experimenters 
Useful in TV service work, for alignment of traps, filters, IF stages 
peaking compensation networks, ete. Locates sputious oscillation 
provides a relative indication of power in transmitter stages. Use at 
for neutralization, locating parasitics, correcting TVI measurine 
CL and Q of components, and determining RF cireuit resonant ~ 
frequencies. The variable meter sensitivity control, headphone 
jack, 500 microampere Simpson meter, continuous frequency cover- 
age from 2 MC to 250 MC. Prewound coil kit and rack included 


LOW FREQUENCY COILS: 
Low frequency range extended to 355 KC by the use of two ad- MODEL GD-1B 


DC at 15 mils. Just plug it into the power receptacle provided on 
the rear of the AT-1 Transmitter. Seven band coverage 160 
through 10 meters with 10 volt average RF output. Uses 6AU6 
electron coupled Clapp oscillator and OA2 voltage regulator 

2 AS A A a AS Se WA 


Weathhil ANTENNA 
IMPEDANCE METER KIT 


MODEL AM-1 Determine antenna resonance and resistance 
transmission line surge impedance, and re- 

$ 450 ceiver input impedance. Works with one 
e half and one-quarter wave lines. half wave 

and folded dipoles, harmonic mobile and 

Shpg. Wt. beam antennas. Resistance type SW R bridge 

2 Ibs. —100 microampere meter —frequency range 


ditional coils, Complete with dial correlation curves. Set 341-A h wr 0-150 MC—impedance range 0-600 ohms 
for GD-1B and set 341 for GD-1A, Shipg. wt. 1 Ib. Price $3.00 $1950 Shpg 
* 
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Weathhet 
ANTENNA COUPLER K 


Ibs. 


My HEATH 
For the Heathkit AT-1 Transmitter or any comparable Amateur Trans- Cc ©] m p  @ | n y 


nitter, Will handle powe » to 75 watts at its 52 ohm coaxial inpe 
MODEL AC-1 Mat a = wideanaes of nth de ‘nadie enh | its L. type ro the = B , N T O N 4 A We B oO kR ] 5 


4 r+) work and neon indicator. A tapped inductance provides coarse adjustment 
$1 4 and a transmitting type variable condenser sets it “right on the nose.’ 


Will operate on the 10 through 80 meter bands 


Shpg. Wt. 4 Ibs. 
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VYeu LOW PRICED 


HEATHKIT SINGLE UNIT 


Williamson Type High Fidelity 


LOW PRICES 
Fisoud r 
COMPONENTS: 

The w Heathkit W-4 
CONSTRUCTION: 
Here is th vortunity 
Hi-F 


ny ig 


new Meathhel 20 watt 
High Fidelity AMPLIFIER KIT 


In keeping with the progressive policy 
of the Heath Company, further improve 
ment has been made in the already fam 
ous Heathkit High Fidelity 20 Watt 
Amplifier. Additional reserve power has 
been obtained by using a heavier power 
transformer. A new output transformer 
designed and manufactured especially 
for the Heath Company, now provides 
output impedances of 4, 8, 16 and 500 
ohms. The harmonic distortion level will 


MODEL A-9B not exceed I at the rated output 


50 FEATURES: 
or Outstanding features of the Heathkit 
a 20 watt Amplifier include frequency 


response of +1 db from 20 CPS to 20 
, . . KC. Separate (boost and cut) bass and 
b Wr. 241 
Shpg ” = treble tone controls. Four switch selected 
input jacks and a special hum balancing 
ontrol, Flexibility is emphasized in the in 
put cir ts and proper equaliz 


TUBE LINEUP 
12AX7 magnetic preamplifier and first audio amplifier. 1L2AU7 


st amplifier with tone controls. 12Al 
7 


ation for all input devices is incorporated 


two 
voltage amplifier and phase 
splitter wo 6L6 push-pull beam power output and 5U4G rectifier 

The Heathkit Model A-9B is excellent for custom installation and 
esigned for outstanding service at a very reasonable cost 
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AMPLIFIER 


is d 


“ 


she ¢ ype high fidelity Aw tha 


ata of Hi-Fi mu ers. Virtua 


ir 


in 


Ww 
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OUTPUT TRANSFORMERS 
SPECIFICATIONS 


CONSTRUCTION MANUAL 


Acrosound Ghutpu 


ype Amplifier 
» Transformer 
ntin the Hi-Fi 
performance 


eathkit serves 


COMBINATIONS AVAILABLE 


W-4M with Chi 
for 


wo ‘super-range trans 
mer only. Single chassis main amplifier 
and power 


weight 28 Ibs, Express onty SOWodl 


COMBINATION Ww-4 with Chicago 
super-range transformer only tncludes 
single chassis main amplitter and power sup 


iy with WA-P2 preamplifier $ 
kit Shp we 35ihe Expres only =D epO 


Acathhit SIX WATT 
AMPLIFIER KIT 


An outstanding value, this econom 
ically priced 5 watt Amplifier is 
} capable of performance expected 


re 9 


MODEL A-7B 


$15°° 


Shpg. Wt. 10 Ibs 


only in much more expensive units 
Only 2 or 3 watts output will ever 
be used in normal home applications 
and Model A-7B will be more than 


adequate for this purpose 


SPECIFICATIONS: 


I'wo switch selected inputs are avail 


able for crystal and ceramic phono 
pickups, tuner, TV audio, tape re 
corder, and carbon type microphone 
Model A-71 features separate bass 
and treble tone controls, push-pull 
balanced output stages, output im 
pedances of 4, 8, and 15 ohma, and extremely 
range +14 db from 20 CPS to 20 KC. Not just a souped up Af 
Ln job. Full wave rectification, transformer operated 


wide frequency 


power 
supply and geod filtering, result in exceptionally low hum level 


MODEL A-7C 


Provides a preamplifier stage and proper compensation for the 


variable reluctance cartridge and low level microphone. $17.50 


COMBINATIONS AVAILABLE 


} Amplifier Kit (Includes Main Ampli 


TYPE er with 


Powe ~ 
T Shipped « 
t has de- : 


lransformer 


ipply and WA-P2 Preamplifier ) 
eight 37 Ibs 
press only 


$69.50 


Amplifier Kit (Includes Main Am 


ind Chutput Transformer 


‘ny 949.75 
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ce te” sagt HE Aeathhil communications 
RECEIVER KIT 


ent example of typical Heath Company ability to produce top quality kit merchandise at 
ously low prices, is the AR-2 Communications Receiver. Here is a transformer operated all- 
ceiver with all of the desired features and none of the disadvantages commonly encountered 
alled “‘economy set 
evver employs high gain miniature tubes and IF transformers, chassis mour 
“ hone jack, slide rule dial with Ham Bands plainly identified, and easy " 
lirect planetary drive. Continuous frequency coverage from 550 KC to 35 MC on 4 Bands 
| idspread tuning and logging scales. Other features are KF gain control with AG 
ne-standby-CW panel switch—prewound coils in a shielded turret assembly and c« 


and shielding 


sker, heady 


46 IF amplifier, 12AV6 detector-first aud 


BAG BFO oseill: 
ed control plate is pro- RECEIVER CABINETS 

“t — : r 1 impregnated fabric covered pl 
Pang, tbs r¥ HP om ” , eatur ve ful cabinet available for BR-2 and AR-2 re« 

! s aluminum panel, flocked reinfor« 
speaker grill and protective rubber feet 
For BR-2 Receiver, Cabinet 91-9 
Shipping weight s 


Phon, 
‘ 


4 uM 
Witen 


$4.50 


AR-2 Receiver, Cabinet 91-10 


Weathhit FM TUNER KIT Aeathlece | siti Vs $4.0 
Her BROADCAST BAND 


you pl 0 wrough the 
phono ction Linas due ’ 
dads 50 ssmiel ss diotoe poten RECEIVER KIT 
wsually encountered in economy type 
DC tuner circuits. Features 8 tube circu The Model BR-2 Broadcast Band Receive 
separate mixer and oseidlator, 4 doubl ined especially for the beginne without an 
‘4 IF stages followed by a limiter dis n quality 8 receiver features a transformer operated 
“a providing maximum sensitivity and y power supply, high gain miniature tubes, sharply tuned 
MODEL FM-2 acrons the full FM frequeney band ¢ . ik trat formers, new rod type built-in antenna, and a 
to 108 MC. The tuning unit is factory trouble-free planetary tuning system. Exceptional per- MODEL BR-2 


and adjusted, thus eliminating ted formance with unus y high sensitivity, good selec- 


$99°° eritical “front end” alignment probleme ' vity «cell one quality from the 5'»” PM 
ittractive shde rule dial and vermer tuning F mounted s n be used either as @ re- > 50 
e mbine to make Heathkit FM-2 Tune e ‘ ; or phone whf ses 12BE6 mixer- | y e 
mple to operate , ) detector, 12A6 


Shpg. Wt. 8 Ibs } itpe nd 5Y3 ree (Less Cabinet) 
Shpg. Wt. 10 Ibs 


SHIP VIA 


] Parcel Post 
Express 
Freight 
Best Way 


WAiwur 5-1175 ! PLEASE PRINT 


QUANTITY MODEL NO. 


On Express orders do not include transportation charges—they will be collected by 


Enclosed find ( )check( ) money order for 
the express agency at time of delivery 


Please ship C.0.D.( ) postage enclosed for pounds 


ORDERS FROM CANADA and APO's must include full 


ON PARCEL POST ORDERS insure postage for weight shown. 


RADIO & TELEVISION NEWS 


NEW TV PRODUCTS 
on the Market.............. 


PARABOLIC U.H.F. ANTENNA 

FKB Opticon Company, Inc., 1738 
E. Calvert St., South Bend 14, Ind., is 
now offering a new lightweight para- 
bolic type u.hf. antenna. Of spun 
aluminum, the new unit weights 2'4 
pounds. 

According to the company the gain 
is higher for top fringe area reception 


without sacrificing the “ghost” elimi- 
nation properties for close-in perform- 
ance 

Assembly and installation of the 
“Opticon” are simple and highly prac- 
tical from both sales and service stand- 
points, and provide a perfect match for 
300-ohm line. A data sheet on this new 
antenna is available from the company 
on request. 


“TV DYNATRACER" 
Century Electronics Co., 211-04 99th 


Ave., Queens Village 29, N. Y., is now 
offering a compact test unit which will 
act as a signal tracer, voltage tracer, 
and component checker 

The “TV Dynatracer” can be used to 
check such service faults as no sound- 
no picture, no sound-good picture, no 
picture-good sound, no vertical sweep, 
no horizontal sweep vertical 
sync, loss of horizontal sweep, and loss 
of both horizontal and vertical syne 

The “Dynatracer” is self-contained 
and operates independently. 


loss of 


COIN TIMER DEVICE 

Master Electronics & Television, 
Route 1, Box 36, Libertyville, IIL, is in 
production on an automatic coin timer 
device, the “Entiser.” 

Designed to be used with coin-oper- 
ated TV sets, the device is readily 
adaptable to other coin-operated units 
such as radios, juke boxes, etc. The 
“Entiser” is a timer circuit which auto- 
matically turns on a TV set every hour 
and half-hour for a free 4-minute oper- 
ating period, on a preset operating 
schedule. This operation attracts at- 
tention to itself, lighting an illuminated 
sign which explains the action taking 
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place to the viewer and thereby arous- 
ing viewing interest and encouraging 
the viewer to deposit the proper coin 
for continued operation of the set 

The device combines, within itself, a 
coin-meter mechanism, the entire 
sembly being contained in a metal case 
approximately the size of an a.c.-d.c 
receiver. Provision is made in the top 
of the case for the insertion of artificial 
flowers or vines So as to proy ide a dec- 
orative effect atop the TV The 
device requires no TV circuitry changes, 
no undue cabinet drilling or 
alterations. 

The product is being handled by Fel- 
leisen Associates of 5839 W. Montrose 
Ave. in Chicago. 


as- 


set 


drastic 


TV ANTENNA TOWER 

Rohn Manufacturing Company, 116 
Limestone, Bellevue, Peoria, Ilinois, is 
now in production on a new tower 
which is suitable for home TV installa- 
tions and other communications 
quirements, 

The No. 6 tower is self-supporting to 
50 feet heights or guyed to 150 feet 
It features a 12'2” triangular design 
with heavy-duty corrugated cross brac- 
ing. The tower is designed to fill 75 
per-cent of all tower needs, thus 
ducing the dealer's requirement 
high inventories 

Full information on 
is available from the 
sales representatives, 


re- 


re- 
for 
this new tower 
company or its 


BOOSTER OR CONVERTER 
Fenton Company, 15 Moore Street, 
New York 4, N.Y., is offering a uniquely 
designed booster or u.h.f. converter that 
is designed to be seen 
The unit can be used as an illumi- 
nated plant vase, as a lighted aquarium, 


= i 
or as a television lamp in addition to its 


function as either a converter or booster. 


Handle Tough 
Service Jobs 


AS “SLICK” AS YOU DO 
THE EASY ONES! 


Complete training 
in MODERN 

PROFESSIONAL 
>» METHODS 


« 


_ FIX ANY RADIO OR TV 
SET EVER MADE... 


Easier ... Better... Faster 


How to trouble- 
shoot the pro- 
fessional way 


AM, FM and 
TV realignment — writion by « 
made easy son, Radio & Television 
BLESHOOTING AND REPAIR 
: : is a plete guide to ule 
Testing tips and prefecsional method the 
ideas i t ! that re ally i % led 
Step | tep take 
A complete | gh service proced 
guide to TV iting troubles 
service : 


Owning this big upt 


nute book ts 


' 


fast and 
rt ’ iking re 
rately and promptly 
beginners, this giant book 
ete service training 
problems and a oe ee eee oe 
how to solve tie price you might expect | 

them experienced servicemen, it is the 

ideal way t 

pecifl bobs 

ethods and 


Component 


Special prob- 

lems in battery 

sets, communi- 

cations receiv- 

ers, recorders, 
etc. 


Servicing tun- 
ing and switch- 
ing mechan- 
isms 
than a t f tl type 
and this new book is the 
latest and greatest of them all 
j ‘ ‘ , 


10 | 


... and dozens 
of other sub- 


jects AT OUR RISK 


EXAMINE IT FREE!. — — — -, 
, Dept. RN-114, RINEHART & CO., INC. 
232 Madison Ave... New York 16, N. ¥ 
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It's New! It’s Terrific! 


mnt OP 
FISHER 


FM TUNER 


MODEL FM-80 


EVER before in the history of Frequency Modulation has there 
N been a tuner to match the remarkable, new FISHER FM-8O0. 
Equipped with TWO meters, it will outperform any existing 
FM tuner, regardless of price!’ The FM-80 combines extreme 
sensitivity, flexibility, and micro-accurate tuning. It has an unu- 
sually compact, beautifully designed chassis. Like its renowned 
companions, the FISHER FM-AM Tuners, Models 50-R and 
70-RT, we predict the FM-80 will be widely imitated, but never 


equalled. Be sure, buy THE FISHER. Only $139.50 


Outstanding Features of THE FISHER FM-80 


@ TWO meters; one to indicate sensitivity, one to indicate center-of channel 
for micro-accurate tuning. @ Armstrong system, with two IF stages, dual 
limiters and a cascode RF stage. @ Full limiting even on signals as weak 


as one microvolt. @ Dual antenna inputs: 72 ohms and 400 ohms bal- 


anced, @ Sensitivity: 1!) microvoles for 20 db of quieting on 72-ohm 
antenna input; 4 microvolts for 20 db of quieting on 400-ohm antenna 
input. @ Chassis completely shielded and shock-mounted, with full shield- 
ing of tuning condenser to eliminate microphonics, and noise from other- 
wise accumulated dust. @ Three controls Variable AFC/Line-Switch, 
Sensitivity, and Station Selector PLUS an exclusive Output Level Control. 
@ Two bridged outputs; low-impedance, cathode-follower type, permit- 
ting output leads up to 200 feet. @ 11 tubes. @ Dipole antenna supplied. 
Beautiful, brushed-brass front panel. @ Self-powered. © WGT: 15 pounds, 
@ sizk: 1254” wide, 4” high, 84s” deep including contro! knobs 


Price Slig Higher West of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. + 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


The u.h.f. converter, Model C-1, covers 
all channels from 14 to 83. The vhf. 
booster, Model B-1, covers channels 2 
through 13. Both models have good 
frequency stability, optimum selectiv- 
ity for sharpest picture reception, low 
noise figures, careful shielding against 
external radiation or outside noise 
pickup. 


AUTOMATIC ROTOR 
Radiart Corporation of Cleveland 13, 
Ohio, has added a new, completely au- 
tomatic rotor to its line of CDR an- 
tenna units. 
Housed in a modern-design plastic 


cor aoToR 


! 
| cabinet which uses 4-wire cable, the 
|} new unit is available in two models 
The AR-2 includes a thrust bearing 
while the AR-1 is for ordinary installa- 
tions without a thrust bearing 

Other features include a mechanical 
brake that is released magnetically, a 
quick-mounting antenna mast collet, 
speedy installation with no loose parts 
to assemble, minimum wind resistance, 
and accommodation of antenna masts 
up to 142” o.d. 


TV PICTURE TUBES 

The TV Picture Tube Division of 
Sylvania Electric Products Inc., Seneca 
Falls, N. Y., has added two new alumi- 
nized picture tubes, a 17” and a 27”, to 
its line 

The Type 17QP4A is all glass, rectan- 
gular, and contains a gray filter cylin- 
drical face with aluminized screen for 
optimum picture contrast and bright- 
ness. It is magnetically deflected and 
focused for use with a single field ion 
trap and is supplied with an external 
conductive coating. 

The Type 27SP4 is physically the 
same as the 17” tube but is electrostat- 
ically focused, magnetically deflected 
for use with a single-fiele ion trap. It 
is also supplied with an external con- 
ductive coating. The deflection angle 
is 90 degrees. 


COMMUNITY TV UNITS 

The Engineering Products Division of 
Radio Corporation of America, Cam- 
den, N. J., is now marketing five new 
electronic accessories that are designed 
to increase and improve the service of 
community television systems, both 
large and small. 

Included is a converter for transmit- 
ting u.h.f. signals over v.h.f. channels. 
Other accessories include a broadband 
sweep converter for alignment opera- 
tions; a low-noise preamplifier for step- 
ping up weak v.h.f. signals; an “An- 
tenaplex” v.h.f. crossover network for 
mixing and dividing low- and high-band 
v.h.f. signals; and a line voltage regu- 
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lator for regulating the a.c. line voltage 

Individual brochures detailing the 
features and applications of each of the 
five new accessories are available on 
request from the division 


“KING PIN" ANTENNA 
Telrex, Inc., of Asbury Park, N Bus 
has recently released its “King Pin,” 
<-bay conical “V" beam screen array 
to the trade : 
The antenna exhibits a measured 
gain on the low v.h.f. channels of 7's 


to 8's db and 15 to 17 db on the upper 
v.h.f. channels. Good performance is 
also obtained on u.h.f. without modifi- 
cation, according to the company. 

Use of the conical “V" beam dipoles 
provides uniform match to standard 
300 ohm line or 200 ohm low-loss line 
over the entire operating band. The 
“V" beam action against the non-fre- 
quency sensitive screen reflector pro- 
vides a compact, in-line, single-lobed 
cirectional pattern in both the hori- 
zontal and vertical planes on all fre- 
quencies. 


DISTRIBUTION AMPLIFIERS 

A new line of distribution amplifiers 
designed to prevent line loss in master 
TV systems has been announced by 
Davis Electronics of 4002 Burbank 
Livd., Burbank, California 

The new model features complete 
electronic isolation of each output. This 
is accomplished electronically with sep- 
arate triode amplifiers, giving 40 db 
isolation between outputs. No isola- 
tion resistors are used. It is equipped 
with a built-in mixer stage for fully 
integrated performance. No separate 


pISTRIBUTION 
AMPLIFIER 


antenna or 
hannel antennas 


f this unit are cur- 


MODEL 70-RT 


TUNERS 


FISHER 


] i ia 
Pro 0) tonal 


FM-AM TUNERS 


HE truest index to the quality of FISHER Tuners is the roster 
of its exacting users. An Eastern FM station uses the FISHER 
to pick up selected New York and Washington programs direct, 
for rebroadcast to its own community. Reception of FM stations 
over 150 miles distant, terrain permitting, is a regular occurrence, 


if you own a FISHER Professional FM-AM Tuner. 


MODEL 70-RT 


@ Features extreme sensitivity (1.5 mv for 
20 db of quieting); works where others fail 
Armstrong system, adjustable AFC. on switch, 
adjustable AM selectivity, separate FM and 
AM front ends. Complete shielding and 
shock-mounting on main and subchassis. Dis 
toruon below 0.04 for | volt output. Hum 
level: better than 90 db below 2 voles out 
put on radio, better than 62 db below output 
with 10 mv input on phono. Two inputs 
Iwo cathode follower outputs. Self- powered 
Exceptional phono preamplifer with enough 
gain for even lowest-level magnet pxkup 
Full, phono equalization facilities. 15 tabes. 
Six controls, including Bass, Treble, Volume, 
Channel/ Phono- Equalization, Tuning and 
Loudness Balance. Beautiful Control Panel. 
SIZE: 1454” wide, 842” high, 94,” deep. 


MODEL 50-R 


@ Identical to the 70-RT but designed for 
use with an external preamplitier-equalizer, 
such as the FISHER Series 50-4 


MODEL 


MODEL 70-RT 


$18.450 


MODEL 50-R 


$16,450 


Vi for F 
FISHER RADIO CORP. 
21-23 44th DRIVE 
LONG ISLAND CITY 1, N.Y. 


WE ARE PROUD TO ANNOUNCE THE 
Creates Advance 


IN AMPLIFIER DESIGN 
IN TWENTY YEARS! 


FISHER 


Z-MATIC..... 


HE unusual, the choice — both are a regular and traditional 
joa ne of our engineering laboratories. But never before 
have we offered a technological advance so obviously needed, so 
long overdue, as the exclusive FISHER Z-Matic. Regardless of 
the speaker system, be it a modest 8” unit or a giant assembly, 
the vast acoustic improvement contributed by FISHER Z-Matic 
is instantly apparent and truly astonishing. For Z-Matic has at 
one stroke eliminated the energy-wasting, distortion-producing 
mismatch that has prevented the complete union of speaker and 
amplifier ever since the advent of electronic sound reproduction. 
Z-Matic is now standard equipment on all FISHER amplifiers. 


50-Watt Amplifier - Model 50-AZ 


100 watts T ak! World's finest all-triode 


amplifier niform within | db, 5 to 
100,000 cycles. Less than 1° distortion 
at 5O watts. Hum and noise 96 db below 
full output, Oversize, quality components 
and finest workmanship $159.50 


Master Audio Control - ‘s'z" 


“Finest unit yet offered.” Radio and 
TV News. 25 choices of record equali- 
zation, separate bass and treble tone con- 
trols, loudness balance control, 5 inputs 
and 5 independent input level controls, 
two cathode follower outputs. 


Chassis, $89.50 © With cabinet, $97.50 


What Z-Matic Does 


@ Multiplies the efficiency and effective audible 
range of any speaker system, regardless of size 
@ The continuously variable Z-Matic control 
permits any setting, according to personal taste 
or the requirements of the speaker system 
@ Eliminates need for oversize speaker enclo 
sures and automatically corrects inherent defi- 
ciencies in speaker or speaker housing 
@ 7-Matic must not be confused with tone, 
equalization or loudness balance controls. 


A Word to Our Patrons 


Your FISHER 50-A or 70-A amplifier can be 
readily equipped with Z-Matic. A complete kit 
of parts and easy-to-follow instructions are 
available at a cost of only $2.50 to cover 
handling. Give serial number and model. 


25-Watt Amplifier - Model 70-AZ 
50-watts peak! More clean watts per dollar 
Less than 42% distortion at 25 watts (0.05% 
at 10 watts.) Response within 0.1 db, 20- 
20,000 cycles; 1 db, 10 to $0,000 cycles. Hum 
and noise virtually non-measurable! $99.50 


Prices Slightly Higher West of the Rockies 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N. Y. 


rently available, the Model DA-2 with 
two outputs rated at 30 watts; the 
DA-4 with four outputs and rated at 35 
watts, and the Model DA-8 rated at 45 
watts and having 8 outputs. 


PICTURE TUBE TESTER 

A new picture tube and TV receiver 
tester that dynamically tests all mag- 
netically deflected black-and-white or 
color tubes under actual receiving con- 
ditions has been announced by Boland 
é& Boyce, Inc., 236 Washington Ave., 
Belleville 9, N. J. 

The Model 701 is available in either 
kit or factory wired form. The com- 
plete assembly, including a 4%2”, 100 
za. Simpson meter, is housed in a stur- 
dy steel carrying case which measures 
9” high by 6” wide by 5” deep 

All connecting cables and an illus- 
trated instruction manual are fur- 
nished with the unit. The kits include 
complete and detailed construction in- 
formation. 


CBS COLOR RECEIVER 
CBS-Columbia is in production on a 
new color television receiver which in- 
corporates the firm's “Colortron 205” 
tube. 
The set will be available as a full- 
door console or as an open-face model. 


The 44-tube chassis incorporates the 
“360"" sound system. The picture pro- 
duced is closest in size to the standard 
21” black-and-white tube. The receiver 
has louvered sides, brass-tipped legs, 
and a simple frame. A big-screen table 
model will also be offered. 


FRINGE AREA ANTENNAS 

Ward Products Corporation of Cleve- 
land and Ashtabula, Ohio, has recently 
introduced three “fringe area’ anten- 
nas to the trade. 

The “Fringemaster” is available in 
single and stacked models and features 
a trap bolt type of fold-up cor sty uction 
which prevents antenna collapse and 
forms a more rigid and permanent as- 
sembly. The three models are the sin- 
gle bay TV-285, the quarter-wave stack 
TVS-286, and the half-wave stack 
TVS-287. Stacking kits are available 
as TVS-288 and TVS-289. 


ANTENNA ROTATOR 
Leader Electronics, Inc., of Cleve- 
land, Ohio, has introduced a new, low- 
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er-priced antenna rotator plus an im- 
proved, newly-designed control unit to 
the trade 

The rotator, Model M-500, features 
high torque output and rugged con- 
struction which permit the handling of 
large arrays with peak performance. 
Construction features a no-drift, no- 
coast, cut steel worm gear drive: oil- 
impregnated cast bronze bearings; and 
pre-assembled hardware. 

The control unit has an automati- 
cally illuminated dial. The cabinet is 
of ultra-modern design and is available 
in mahogany or blonde finishes 

This control box can be used with 
both the Model M-500 rotator and the 
company’s improved, deluxe Model 
M-100 rotator which was formerly 
marketed as the Model SH ~-W- 


PRINTED CIRCUIT TV 


ALSCO ELECTRONICS CORPORA. 

TION is now offering a printed cir- 
cuit television chassis, the PC-9. The set 
uses nine circuit units printed on plastic 
which reduces the usual 2900 hand-sol- 
dered connections to 56. Each of the 
nine circuit strips plugs into the ver- 
tically mounted chassis. Any of the com- 
ponents can be reached for servicing 
without removing the chassis from the 
cabinet. 

Another feature of the new chassis is 
the completely automatic remote control 
unit which is standard equipment with 
this model. It is a motor-driven unit 
that automatically finds the channel and 
automatically locks in the best balanced 
picture and sound. The unit itself is 
only slightly larger than a package of 
cigarettes and can be used up to 20 feet 
away from the set. 

The new chassis will accommodate 
21”, 24”, or 27” tubes with 90 degree 
deflection. The chassis comes complete 
with the remote control and a tube 
mounting kit. 

The company, at 3225 Exposition PL, 
Los Angeles, California, will provide ad- 
ditional details on request. —30-- 


A circuit strip from the new Walsco PC-9 
television chassis is checked by engineer 
Fred Miller, left. and Walter L. Schott, 
president of Walsco Electronics Corp. 
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Pine « halides 


TO COMPLETE YOUR 
HOME MUSIC SYSTEM 


FISHER 


ACCESSORIES 


MIXER-FADER - Model 50-M 


NEW! Electronic mixing or fading of any two signal 
sources (such as microphone, phono, radio, etc.) No 
insertion loss. Extremely low hum and noise level. High 
impedance input; cathode follower output. 12AX7 tube 


Self-powered. Beautiful plastic cabinet. Only $19.95 


PREAMPLIFIER-EQUALIZER - 50-PR 


Professional phono equalization. Separate switches for 
HF roll-off and LF turn-over, 16 combinations. Handles 
any magnetic cartridge. Extremely low hum. Uniform 
response, 20 to 20,000 cycles. Two triode stages. Fully 


shielded. Beautitul cabinet. Self-powered $22.95 


HI-LO FILTER SYSTEM - Model 50-F 


Electronic, sharp cut-off filter system for suppression of 
turntable rumble, record scratch and high frequency 
distortion with absolute minimum \oss ot tonal range 
Independent switches for high and low trequency cut-ou 
Use with any tuner, amplifier, etc. $29.95 


PREAMPLIFIER - Model PR-5 


A self-powered unit of excellent quality, yet moderate 
cost. Can be used with any low-level magnetic cartridge, 
or as a microphone reampliner. Two triode stages 
High gain. Exclusive teedback Circuit permits long out 
put leads. Fully shielded. Unitorm response, 20 to 20,000 


cycles. $12.57 


PROFESSIONAL PHONO CARTRIDGES 


America’s first factory-sealed, moving coil phonograph 
cartridge. You are the first to handle the cartridge you 
buy. High compliance improves low frequency response, 
reduces record hiss and wear clusively with diamond 


stylus. Model 50-LP (¢ 1S) or Model 5SO-ST (78) 


tach $37.50 


SPEAKER ENCLOSURE - Series 50-H 


Can be used with 12” or 15” single, coaxial, dual or 
triaxial speaker systems. Its over-all balance is instantly 
apparent. Smooth response to below 30 cycles. Does not 
require corner placement. Improves any speaker 
Model 50-HM (Mahogany) $114.50 
Model 50-HB (Blonde) $119.50 


West of the Roctie 


WRITE TODAY FOR COMPLETE SPECIFICATIONS 
FISHER RADIO CORP. - 21-23 44th DRIVE - L. I. CITY 1, N.Y. 


“oo HORILD 


te 


so overwhelming 


you have to hear it! 


A decibel isn't a drum.... 


A curve isn't a cello.... 


HORIZOR A harmonic isn't a harp.... 


2 $169.95 
..That's why all the superb statistics we 
could print (and we've got books full of them!) 
aren't worth three minutes spent listening to the = 


new HORIZON line of high-fidelity components! 


Only a listening test cen convey the magic 
of ‘Mutamatic'Tuning . .. the distortion-free differ- 


ence of Unity-Coupling".. . the velvety silence of 


hum-free preamplifiers .. . the fabulous flexibility 
of complete tone control... the bedrock stability 


—_~< a * of National FM! 


Your National dealer is ready and waiting to give you a startling listening 
demonstration of the new HORIZON line. Compare it with other 


lines costing far more. Your ears will prove what an engineer will tell 


you — there is no finer high-fidelity system on the market at any price! 


(For those who want them, complete specifications, curves 


and catalogs are available at your National dealer's. ) 
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Mfd. and Distributed in 
CANADA by 
DELHI METAL PRODUCTS 
LTD., DELHI, ONTARIO 


——— 


the antenna 
for which 
all America 
has been 


waite. 
| 


this is the 
PROBLEM 


New TV stations by the 
score plus stepped-up 
power on existing 
stations is increasing the 
difficulty of reception 

in many areas. 
Co-channel 
interferences and the 
resulting loss of 
reception quality cannot 
be overcome by 
ordinary antennas 

now available. 


KAY “(| TOWNES 


EAR | IGN 


Here is the amazing KAY-TOWNES answer! 


Again... KAY-TOWNES is First with the answer! interferences present difficulties. Yes Sir! The 
The new K-T REAR GUARD completely rejects new K-T REAR GUARD is ready for you now in 
unwanted signals from the rear and sides to arrays to suit your needs... It's a Quality 
give televiewers the best possible picture and Antenna for Quality Reception. It's a Kay- 
sound reception in areas where co-channel Townes Antenna! 


NO interference from Top quality 


the rear reception 


High front to back Sharp definition 


ratio Primary UHF 


, 


, RADIATION CURVE 
REPRESENTING ALL VHF CHANNELS 


WRITE TODAY FOR FURTHER INFORMATION AND PRICES 
KAY-TOWNES 


Antenna Company 


Use the K-T- line 
of television 
accessories 


TV SERVICEMEN: 


here’s the help you need 


“TV SERVICE 
DATA BOOK” 


by MILTON S. KIVER 


se Packed with 
facts you'll 
use every 


single day 


ing ALAIN 


GET IT 
TODAY 
all the data you need 
in one handy guide — 


@ saves valuable time 
@ helps you earn more 


Instant TV Servicing and Installation Reference: 
Have at your finger-tips all of the most 
frequently needed charts, tables and 
formulas you require in Television servic- 
ing and installation. Includes charts on 
fuses, color codes, attenuator pads, mono 
chrome signal specifications, guy wire 
lengths, etc.—all the data you'll ever want 
in your daily work, Save valuable time on 
calculations by quick reference to the 
tables of mathematical constants and 
electrical formulas. Speeds your work for 
greater earnings. 


Trouble-Shooting Guide: Includes section on 
TV trouble-shooting. Lists common 
trouble symptoms and tells how to locate 
defective components. Recommends most 
effective methods for use of test probes 
and other accessory equipment. You'll 
want to keep it handy in your tube caddy 
for quick reference at the bench or in the 
field. It pays for itself in a single day's 
work, Over L100 pages. 5!) x 8!,°. 


ORDER JB-1. | $450 


Order from your Parts Jobber today, or 
write to Howard W. Sams & Co., Inc 

205 East 46th St., Indianapolis 5, Ind. 
My (check 


\ for $ 


money order 


enclosed. Send py 5 f ‘TY Service 
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AS REPORTED BY THE 
TELEVISION TECHNICIANS LECTURE BUREAU 


HE title of the keynote address given 
at the Texas Electronics Association's 
annual Radio and Television Service 
Clinic and Electronics Fair held in Dal- 
las, Texas, was, “The future belongs to 
those who prepare for it.” This inspir- 
ing talk, delivered by Mr. M. L. Finne- 
burgh, Sr., vice-president and sales 
manager of the Finney Company of 
Cleveland, Ohio, highlighted a three- 
day program of lectures and demon- 
strations that was about equally bal- 
anced between discussions of business 
phases of the service activity and lec- 
tures on technical developments. 
teports from service associations in 
all sections of the country clearly indi- 
cate that where service businessmen 
and technicians are organized they 
have adopted far-sighted programs for 
the future. The inconsequential mortal- 
ity rate among established service busi- 
nesses during the period of attrition 
just past indicates that service is in 
the hands of a solid core of stable serv- 
ice businesses who will provide a de- 
pendable foundation for the confidently 
expected industry expansion in the 
years immediately ahead. 

Nearly five hundred service execu- 
tives and technicians registered for the 
association’s annual convention. These 
included shop owners from all sections 
of the Lone Star State and adjoining 
states. A significant factor of the Texas 
meetings was that the 
tures were as well attended as 
technical demonstrations 
servers have noted a gradual shifting 
of interest among service business op- 
erators from merely “how to repair 
television sets” to “how do you make a 
living out of a service business.” 

This growing interest in the manage- 
ment an electronic 
business is further reflected in the re- 
cent action of the Radio Television 
Guild of Long Island when they set up 
a committee of members who are either 
self-employed service 
technicians to handle their newly ini- 
tiated public 

Guild members who wish to partici- 


lec- 
the 
Seasoned ob- 


business 


factors of service 


shop owners ot 
relations program 


pate in this promotion must meet cer- 
These t 

participant 

employed in service work as 


tain minimum requirements 
quirements s{ the 


must be 


“ty that 


full time activity and he must possess 
a good reputation for the quality of his 
work and the character of his business 
operational plan. Shops that offer “free 
service,” “free estimates,” or other 
known “bait” in advertising to attract 
customers will not be eligible to par- 
ticipate in the program. 


Committee Objectives 

The goal of the RTG business group 
committee is to accomplish the follow- 
ing objectives: 

1. Institution of a public relations 
program. Using a campaign of coop- 
erative advertising, the copy will be 
prepared by a public relations special- 
ist with ad placement handled by a 
competent advertising agency. One fea- 
ture of this program will be to effect 
a tie-in between the Guild emblem and 
that of ARTSNY so that members of 
both groups can benefit from their 
combined promotional programs 

2. Guarantee each member's work. 
Under the plan now being considered 
customer complaints would be referred 
to the Guild by the Better 
Bureau, the local Chambers of 
merce, or directly to the Guild, as en- 
couraged by the advertising copy. 

3. Consideration will be given to a 
plan for licensing of Guild members 
who meet the minimum requirements, 
as established by a special committe: 
Through publicity given the Guild li- 
cense it is felt that public acceptance 
ot electronic servicing as a professional 
activity can be gained 

4. The committee will work with lo- 
cal Better Business Bureaus and Cham- 
Commerce to them 
to refer all complaints about service to 
the Guild 

5. A plan will be developed to inter- 
local banks in handling time pay- 
ment Guild mem- 
bers 
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Heres y 


Opportunity 


is 


to prepare for a good job or a business 
of your own in TV SERVICING 


Ae you satisriep with the position you of the latest developments in Television 
now hold? Do you feel you're worth more 


money? Are you pleased with yourself, your in TV Servicing 
P 
— a os — ites = your future Study at Home in your spare time 
iat ves the next year ho for you... 
be ins hat? ' ; The RCA Institutes Home Study Course in 
ar the year alter that 
a a goose IV Servicing is easy to learn. You progress 


rapidly, step by step, as you learn the pro- 


the training and ability to grasp them. Now 
is the time to start on the road to success Your lessons are carefully examined and 
accurately graded by competent teachers 
who are interested in helping You to succeed 


RCA Institutes is licensed by the Uni- 
versity of the State of New York .. . an 
affiliate member of the American Socicty 
for Engineering Education approved 
by leading Radio-TV Service Organizations 

. approved by Veterans Administration, 


Are you content merely to plod along 
through the best years of your life... or 
do you want to get into more pleasant work 


hold a well-paid job . . . perhaps establish 
) 


cedure of servicing and trouble-shooting TV 
receivers and installing TV antennas. Hun- 
dreds of pictures and diagrams help you 


your own business understand the how-it-works information 


It costs so little to gain so much 


If you are looking for a REAL opportunity 

If you want to Grow with a GROWING 
INDUSTRY 
cess that should be yours, then we say to you, 


.. If you want to grasp the suc- 


study TV Servicing 


Everyone knows that Television is the 
fastest growing industry today. Opportu- 


nities are going begging for men who have 


and the how-to-do-it techniques. 
A Service of 
Radio Corporation of America 
The RCA Institutes TV Servicing course 
was written and planned by instructors with 
years of specialized experience in training 
men. You get up-to-the-minute information, 
too, because you study right at the source 


RCA Institutes makes it easy for you to take 
advantage of the big opportunities in TV 
Servicing. The cost of the TV Servicing 
Home Study Course has been cut to a min- 
imum, You pay for the course on a pay-as- 
you-learn unit lesson basis. No other home 
study course in TV Servicing offers so much 
for so little cost to you, 


* * 
RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses 


SEND FOR FREE BOOKLET tail the coupon—today 
Get complete information on the RCA INSTITUTES Home Study 
Course in Television Servicing. Booklet gives you a general outhne of 
the course by units. See how this practical home study course trams 
you quickly, easily. Mail coupon in envelope or paste on postal card 


MAIL COUPON NOW! 


RCA INSTITUTES, INC., Home Study Dept. RNXIT 
350 West Fourth Street, New York 14, N. ¥ 


Without obligation on my part, please send m« y« On A InsTiTUuves 


Home Study C« i ! ~ Sem vic ine : all.) 


Name—— 
(please print) 


RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
250 WEST FOURTH STREET, NEW YORK 14, N.Y. 
November, 1954 
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Here's the fast, 
easy way to tackle 
automatic gain or 
automatic vol 
ume control cir 
cuit trouble 
shooting and 
tough 
ment jobs 
B&B Bias 
supplies steady, 
accurately adjust 
able bias voltages 
from Oto 17 volts 
d-c to substitute 
for the receiver's 
own AGC circuit. 
Just clip it to the 
chassis apron, at 
tach one lead to 
nearest 6.5 volt 
heater terminal 
and the other in 
place of the usual 
AGC supply. No 
external power 
needed! Includes 
detailed instruc 
tions, all parts, and clips. KIT—Only $9.95. 
FACTORY WIRED AND TESTED—8$12.95. 


TEST C-R TUBES AND 
RECEIVER CIRCUITS 


The BAB TV Pic 
ture Tube and Receiver 
Tester connects be 
tween ( Tube and 
receiver. Measures both 
C-R tube and receiver 
performance dynami 
cally in one all-inclu 
sive test Tells at a 
glance whether tube or 
set is at fault 
8-position switch 
tests: grid-cathode, 
heater-cathode, and 
grid-screen leakage; grid-cathode voltages; receiver 
screen and video output voltages; beam current at 
HV anode; grid control of beam; effect of bright 
ness and contrast controls; and much more 
Separate plug-in power supply available for test- 
ing tubes while still in their cartons. Prices include 
2 cabled leads and instruction manual rT 
$29.95. FACTORY WIRED AND TESTED— 
¥ 39.95. 


BOLAND 
& BOYCE 


MODEL 704 
BIAS BOX 


0-17: volts d-c 
Only 2%" by 
2%, by 4 


USE ONE HV PROBE‘ 2!! meters 
all ranges! 

This BAB Universal High-Voltage Probe ac- 

curately extends the range of any VIVM, multi- 

meter, or voltmeter having sensitivities of 10,000 

ohms-per-volt or more. Complete with 4 plug-in 

precision resistors and instructions for matching 

any meter, any range 

10KV, 30KV, 60KV, 

and many others. With 

shielded cable and Am- 

shenol connectors. BAB 

1ODEL 702 HV 

PROBE—-$11.95. 


At Leading Distributors Everywhere 
Write for Beochure Describing All BAB Products 


BOLAND & BOYCE, INC. 


Dept. RN-114 236 Washington Avenue 


Belleville 9, N. J. 
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the 
Since 


for 


service 


comparison legit- 
imacy of the 
automobile servicing industry has edu- 
cated the public on standard service 
operations and charges for 
each of them, the adoption of a similar 
pattern for television servicing would 
win public acceptance, in the opinion 
of committee members 

7. The committee will investigate 
the feasibility of establishing customer 
credit clearing bureaus 

8. A group health insurance program 
to provide members with the rate ad- 
vantage possible through organization 
participation will be instituted 

9. The establishment of a weekly 
service clinic at which the most trou- 
blesome service jobs can be analyzed 
and diagnosed by a group of techni- 
cians. 

10. To make association awards to 
the most manufacturers 
and distributors 

11. The Business Group will invite 
manufacturers and distributors to meet 
with them in a series of discussion clin- 
ics which they hope will lead to a bet- 
ter understanding of their common 
objectives. 


appraising 


charges 


set labor 


cooperative 


NETSDA Incorporates 

In a move to expand its programs 
and activities the National Electronic 
Technicians and Service Dealers Asso- 
ciation recently appointed a committee 
to draw up the articles of 
incorporation as a non-profit organiza- 
tion. Officers elected to act during the 
interim period are Max Liebowitz of 
New York, president; David Van Nest 
of Trenton, New Jersey, vice-president; 
John A. Wheaton, Long Island, New 
York, secretary; and T. L. Clarkson, of 
Harrisburg, Pa., treasurer. 

Numbering among its member asso- 
ciations service organizations in New 
York, New Jersey’, and Pennsylvania, 
a plan was propo;-d at their recent 
meeting in New York to rotate their 
meetings between the three states and 
particularly to hold them in meeting 
halls of member associations wherever 
possible. Bert Bregenzer of Pittsburgh 
was appointed chairman of a commit- 
tee whose purpose is to develop a plan 
for closer cooperation between the 
member groups and to provide the 
means for a more extensive exchange 
of 


necessary 


ideas 

A NETSDA committee, 
dual chairmanship of Leon Helk, of 
Carbondale, Pa., and Joseph Forman 
of Flushing, N. Y., is making a critical 
study of two of the licensing bills now 
pending in New York City and Penn- 
sylvania. The committee will present 
its findings at their scheduled Novem- 
ber meeting when it is planned to hold 
an open forum on the subject of licens- 
ing electronic service technicians. 


under the 


TV Advertising Contract 
One of the most ambitious public re- 
lations and service selling programs 
ever initiated by a service association 
was recently launched by the Televi- 
sion Service Engineers of Kansas City. 
The TSE program was developed by 


E 
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: DIVISION of PRECISION ELECTRONICS, INC. 


SE LIL ETE SITIES: 


HI-FI AMPLIFIERS > 
offers SO MUCH 


A 


Performance and quality 
comparable to costlier amplifiers 


$59.50 


Model 55-PG 


Sensational new 12 watt successor to 
the famous Grommes 50-PG series. 
Advanced design features: 4-position 
record compensator, rumble switch, 
loudness switch, feedback phone equal- 
ization and cathode coupled calibrated 
bass and treble controls. 

Power ovtput—12 watts; 20 watts 
Distortion—1.% harmonic and 2. 
modulation at 12 watts. 

Frequency response —+ .5 DB. 20 to 50,000 
Power response—+ 1. DB. 30 to 20,000 CPS 
at 10 watts. 

Ovtputs—includes high impedance jack for 
tape recorder. 


Removable etched control 
other features. 


eak. 
2 inter- 


panel; many 


BIGGEST VALUE 
IN 10 WATT AMPLIFIERS 


75 
GROMMES Mode! UJ $42 net 


New Grommes Model LJ-3 offers the most 
value in 10 watt amplifiers in the low- 
priced field. Features 4-position record 
compensator. 3 inputs, bass and treble 
controls and increased negative feed- 
back 

Power ovtput—10 watts: 18 watts peak. 
Distortion—2.°, ha.smonic and 3.% inter- 
modulation at 10 watts. 

Frequency response —+ 1. DB. 20 to 20,000 
CPS. 2 AC outlets; fuse; many other fea- 
tures. 


See Nearest Hi-Fi Jobber or Send Coupon 


9101-Rtj King St., Franklin Park, ii. 
Rush FREE New Bulletin 


—— iil lc 


é I essional advertising 
gaged by the 


past summetr 


association 
The heart of the « 


52-week 


program 1S a contract Wi 

station KMBC-TV which provides for 
a weekly TSE telecast. The 
gram will tie in with the 
regular newspaper 


video pro- 
association's 
ad campaign in an 
all-out effort to acquaint every TV set 
owner in Kansas City with TSE and 
what it stands for 

To implement this aggressive promo- 
tional program the advertising agency 
has developed an extensive 
member identification. All 
owned or operated by 
carry striking 
sides and 


system of 

vehicles 
TSE members 
“da-glow” signs on the 
back to directly 
them with the association's program 
Similar signs are displayed by mem- 
bers on their store fronts. Ad mats for 
individual member's use will provide a 
direct tie-in in their ads in local news- 


papers and shoppers’ guides 


associate 


Concrete Results 
The Radio and 
Association of 


Tele 
Greate! 


ision Service 
Atlanta, Inc., 
was organized by a group of that city’s 
foremost service companies in coopera- 
tion with the Better Business Bureau 
of Atlanta in an effort to bring some 
measure of order out of the chaos that 
existed in television servicing in that 
city. The association's publicity pro- 
gram is comprised of a series of ads 
that run weekly in Atlanta newspapers 
and the widespread distribution of the 
RETMA-BBB consumer booklet on tel- 
evision service 

In its early 
advertisements 


stages, the newspaper 
carried the complete 
code of ethics to which all members of 
the association subscribed, along with 
a complete list of the names, addresses 
and telephone numbers of membet 
companies. The ads now feature 
cifie statements about the realities of 
television servicing and continue to 
carry complete identifying information 
about the companies associated in the 
program. The first in the series stated: 

“This is the 
ments on TV So-called bar- 


ains on TV service do not exist! 


spe- 


first of a series of state- 
Service 
Busi- 
ness costs are the same for all ethical 
shops. These bargain ads are to gain 
your attention, not save you money 
In order for these ‘backyard,’ so-called 
service men, to reduce their charges 
must sell you parts you do not 

and tack on unnecessary shop 
Members of this association 

caution set owners to beware of 
gain rates. Your set may even be dam- 
aged through ignorance or 
proper service equipment 


bar- 


lack of 
Remember, 
the association guarantees work done 
by its members.” 

About fifty service dealers are mem- 
bers of the Atlanta association and all 
report a substantial increase in busi- 
ness since the association’s aggressive 
educational campaign started. All mem- 
bers agree to adhere strictly to the fol- 
lowing standards of practice: 

a) Maintain a place of business lo- 
cated in a business section and hold a 


current business license 
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TAKE THE ADVICE OF EXPERTS... 


~ television ond 
Conic use 


Spray tube bells with Krylon 
Crystal-Clear or Flat Black to 
minimize chance of arcing. 


Krylon Bright Aluminum (or 


Crystal-Clear) prevents corrosion 


and signal loss. 


Do a better job 
Get a better price 
with KRYLON 


Krylon Crystal-Clear is an excellent 
dielectric, prevents corona when 
sprayed on high-voltage connections. 


Insulate lead-in splices with 
Krylon Crystal-Clear. Renew loud- 


New KRYLON DULLING SPRAY ends glare in T-¥ Studio 


New Krylon DuttinGc Spray kill 
objects in T-V studio sets 
spray that subdues bothersome hi 
ind arranging problems 


12-07. Spra-tainers. 13 Lustrous 


Covers 


Colors as 


from 
in seconds with fine dull 
rhlights 


rlare and reflections 


simplifies lighting 


Easily removed by simply wiping. 
Krylon Crystal-Clear, and Dulling Spray are 


available in 
tilable in 6-07. and 


12-07. Spra-tainers. Order from your I-V Parts Jobber today! 


Checked- 
Tested and 
APPROVED 


Precision “Test” 
Eguifement™ 


AN/ARM-1 


TEST SET 


Designed as a 
field or labor- 
atory test set 
for ARC 3 radio 
goutomen. 


146, TS.78, TS-178,3-68 

C-118, CX-214, he = < ‘ox 

173, MX-174, PL-2 2,U Wand Relay 
forming tools. BRAND NEW. 


/ 4-96 
TEST SET 
, Although original 
ly designed fortest- 
ing R-522 this 
set is used for most 
x radio equipment 


u 
in the a range of 100-196 me. Set 
contains RF and IF signal generators 
output meter & power supply, 110V 
A.C. or batteries. GUA TEED. 


1E-35 
TEST SET 


A compact set 
for SCR-274N 
Command eq- 
uipment and 
useful for test- 
ing airborne radio, A-85,RF noise gen. 
1.155, 1.106, & toolkit. BRAND N 


TS -102 
RANGE 
CALIBRATOR 


A precision 
pulse generat. 


= 


or test set producing a marker pulse 
endsynchronizing pulse to calibrate 
the range on the screen of most 


BRAND NEW. 


1E-19 
TEST SET 


For the align. 
ment of chan. 
nels of SCR522 
radio equip. 
ment, this 
portable test 
set is extreme. 
ly efficient. 
Components, 1.130A, BX.33, 1-139A, 
1.95A, CH.93A and required tools. 


GUARANTEED 
TS-35 AP 


SIGNAL 
GENERATOR 


For measurin 

alignment an 
sensitivity of RADAR receivers and 
average power measurment of amit. 
ters. Freq. 8700.9500 mc. A lab. test 
uired for maintenance of 
tnost RADAR equip. BRAND NEW. 


All Equipment Carries Our 
UNCONDITIONAL GUARANTEE 


IMMEDIATE DELIVERY 


WE WILL PAY TOP BUCK 
For T.47/ART.13, oe. -* MT.284 
DY.12, BC.221, TS.125, TS_323. 
DON'T WAIT <- WRITE NOW 
What Have You toSell or Trade? 


RADAR equipment. 


ASSOCIATED INDUSTRIES 
Asie a000655 pleads LOS ANGELS 
6855 TUJUNGA AVENUE 
NORTH HOLLYWOOD, CALIF. 


(b) Qualified personnel will be used 
to insure adequate and proper service. 
A qualified technician is a person who 
has satisfactorily completed an accred- 
ited training course of not less than six 
months, or an apprentice who has con- 
tinuously served an apprenticeship un- 
der a qualified technician for not less 
than two years. Under no circum- 
stances will a student be dispatched in 
answer to a service call when not ac- 
companied by a qualified technician. 

(c) Have available and keep in prop- 
er operating condition adequate and 
reliable test equipment to insure a good 
job. The equipment shall include at 
least one vacuum-tube voltmeter, one 
oscilloscope of proper sensitivity, one 
alignment generator to cover proper 
frequencies, and one sweep generator 
of proper width to cover work done 

(d) Maintain an adequate service 
data library with complete schematic 
diagrams on makes of sets serviced 

(e) Carry adequate insurance to pro- 
tect the customer’s person and prop- 
erty. Comply with local workmen's 
compensation, taxation, license laws, 
ete. 

(f) When service contracts are sold, 
make necessary financial arrangements 
to insure completion of all signed con- 
tracts either through bank deposit or 
bonding 

(g) Inform customer 
charge, estimate charge, and 
charge includes. 

(h) Service sets in home 
practical. 

(i) Use factory-approved methods of 
doing installations and maintenance 
work. Use only new parts that are 
equal to original units 

(j) Return to customer all replaced 
tubes and/or parts when requested to 
do so 

(k) When an exchange of 
and/or parts is not included in the reg- 
ular charge, inform the customer of 
the exact charge to be made for such 
exchange, and give the customer the 
opportunity to make the exchange and 
delivery to the service company, if 
preferred. 

(1) Issue only guarantees or war- 
ranties that are specific as to their ap- 
plication with respect to the effective 
period, parts, and labor. 

(m) Give the customer an itemized 
statement showing materials installed 
and labor performed. 

(n) Be honest and courteous and 
treat each customer in a professional 
manner 

(o) Accept and handle 
plaint in a manner that will bring 
credit to the industry as a 
whole, and abide by the decision of the 
review panel as set forth in the by- 
laws. 

(p) Keep advertising free from state- 
ments of any type that might mislead 
or deceive the reader. When service 
charge is advertised, state what is in- 
cluded. Does charge include estimate, 
labor, and parts? State which. Do not 
advertise factory-trained technicians 
person has been trained at 
Further, do not advertise 


what service 
labor 


whenever 


tubes 


each com- 


service 


unless the 
a factory. 


iactory approval] or supervision unless 
your shop is approved or supervised by 
the factory. 


Technical Training 

The Associated Radio and Television 
Service Men of Chicago is an organiza- 
tion comprised of the owners of small 
shops in the country’s second largest 
metropolis. In anticipation of the in- 
tensive promotion of color television 
receivers in the Chicagoland area the 
ARTS monthly lecture program for the 
1954-55 season is devoted to a study of 
color television from the station's 
transmitter to the receiver in the cus- 
tomer’s home. 

The first lecture will deal with the 
theory of color transmission and the 
problems involved in the operation of 
a color TV transmitter; the second 
and third lectures will cover color TV 
picture tubes; the fourth definitely 
scheduled meeting will cover the theory 
of color mixing and the art of elec- 
tronic reception for color reproduction 
as developed to date. 


The RETMA Course 

Other service associations are work- 
ing with local educational authorities 
to make the industry-approved ad- 
vanced television course available to 
technicians in their areas 

This industry-approved course was 
developed and proven in the New York 
Trade School with the cooperation of 
the service committee of the Radio- 
Electronic - Television Manufacturers 
Association. 

The five-fold aims of the RETMA- 
endorsed advanced TV_ technicians’ 
course are: 

1. To increase the technical skill and 
proficiency of practicing service tech- 
nicians by instruction in advanced 
servicing techniques, using the most 
modern test equipment and working on 
the latest model receivers 

To train practicing service tech- 
nicians in the proper handling of new 
developments in circuitry. 

3. To teach service technicians the 
basic elements of good customer rela- 
tions 

4. To teach sound, approved busi- 
ness practices in the maintenance and 
ary of their shops 

. To indoctrinate practicing techni- 
cians in the benefits to be gained from 
adherence to ethical practices in thei 
profession. 

The Electric Institute of Washing- 
ton, D.C. recently announced that it 
was making the _ industry-approved 
course available to practicing techni- 
cians in that area starting with the 
Fall semester. This objective was ac- 
complished through the cooperation of 
an Industry Advisory Committee made 
up of distributors, educators, and serv- 
ice dealers in the Washington area. 

Information about the RETMA-spon- 
sored advanced TV technicians’ course 
may be obtained by writing to Mr. A. 
Coumont, Service Co-ordinator, Radio- 
Electronic - Television Manufacturers 
Association, 777 Fourteenth Street, 
NW, Washington 5, D. C. —0- 
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HOW TO USE THE GENESCOPE* 
TO MAKE LOW-FREQUENCY TESTS 
IN COLOR-TV CIRCUITS 


by Bob Middleton 


FIELD ENGINEER, SIMPSON ELECTRIC COMPANY 


GENESCOPE* or MODEL 479 Provides 
More Low-Frequency Test Data BACK ISSUES OF 
“TECHNICIAN'’S TIMESAVER" 


The increased amount of test information which NOW AVAILABLE 
can be obtained with the use of the GENESCOPE 


or MODEL 479 was noted in the preceding issue A complete set of Bob Middle 
Fig 1 shows the re markable pe rformance oft the ton’s five popular articles is now 
GENESCOPE and CHROMATIC PROBE in the available by special reprinting. 
checking of chroma circuits of color-TV receivers Included are two valuable arti 
The absorption-marker dips indicate the 50-ke cles on servicing color-TV. To 
point in the sweep output, which extends belou get your set, send 25 cents 
8 ke. Note also the extreme flatness of this low- with your name and address to 
frequency output, which is unmatched by any Simpson Electric Company, 5216 
other service equipment, to the knowledge of the W. Kinzie St., Chicago 44, Ill. 


Bob Middleton 
writer. 


(Continued on Next Page) *Simpson Trade Mark 


GENESCOPE SCOPE 


MODEL. 479 ~e 
CHROMATIC pe VERT 
PROBE 


Fig. 1. A simple method of checking the flatness of the low-frequency output from the Chromatic Probe.” The 

sweep width of the Genescope is reduced to approximately 100 kc for this low-frequency check. The AM and 

FM tuning dials are tuned to the same frequency. e.g., 160 Mc. (Left) Result of the test. Note the remarkable 

low-frequency sweep output, down to 8 kc or lower. Absorption-marker dips are at 50 kc. Zero frequency ap 
pears in the center of the display. 
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PAGE 2 


READY 


FOR 


COLOR! 


The test equipment shown 
below and on the facing page 
was originally designed tor 
black and white TV servicing. 
Today. it is very useful for 
COLOR servicing. If you al 
ready own one or more of 
these Simpson testers, you 
may be confident that your 
investment is still protected, 
despite rapid technological 
changes. If you plan to buy 
test equipment, ask your job- 
ber for Simpson . . . you'll be 
ahead when you do. 


MODEL 479, TV-FM SIGNAL 
GENERATOR, $325.00 


MODEL 480 FM-TV GENE 
SCOPE DESCRIBED IN THIS 
ISSUE, $475.00 


MODEL 406 CHROMATIC 
AMPLIFIER. $24.95 


CHROMATIC PROBE 
$9.95 


HOW TO USE THE GENESCOPE* TO MAKE LOW-FREQUENCY 
TESTS IN COLOR-TV CIRCUITS (Continued) 


GENESCOPE 
OR 


MODEL 479 | CUROMATIC 


PROBE 


SCOPE 


AVERT 


EAK-TO-PEAK 


Pp 
CHROMATIC HIGH-FREQUENCY 
AMPLIFIER 


PROBE 


MODEL 406 


Fig. 2. The output from the CHROMATIC PROBE may also be tested by passing 

the signal through the CHROMATIC AMPLIFIER. demodulating the output, and dis- 

playing the sweep envelope on the scope screen. (Above left) Result of this test. 

The characteristic low-frequency “notch” appears because of the inability of the 

PEAK-TO-PEAK HIGH-FREQUENCY PROBE to completely rectify and filter a sweep 
signal at frequencies much below 100 kc. 


Fig. 2 shows the characteristic difference 
in the sweep pattern when the output from 
the CHROMATIC PROBE is applied to 
the PRAK-TO-PEAK HIGH-FREQUEN- 
CY PROBE, before application to the 
scope The demodulator probe develops 
the wave envelope of the sweep voltage, 
and also attenuates the lower-frequency 
end of the display, because service demod- 
ulator probes are not efficient at frequen- 
cies much below 100 ke 

Zero frequency appears in the center of 
the pattern shown in Fig. 2, because both 


Fig. 3. The zero-frequency point appears at the 

center of the base line in Fig. 2. Here, the tuning 

dial of the GENESCOPE has been turned to run 

the zero-frequency point to the right-hand end of 

the base line. In this form, the pattern does not 
exhibit a twinned response. 


Advertisement) 


FM and AM dials of the GENESCOPE are 
set to the same frequency, e.g., 160 Mc. If 
either dial is turned by a suitable amount, 
the zero-frequency point of the display will 
be brought to the end of the base line, as 
seen in Fig. 3. 

Now, let us apply this knowledge to the 
practical testing of a chroma circuit in a 
color-TV receiver. When the output from 
the CHROMATIC PROBE is applied to the 
grid of the Q demodulator tube, and the 
PEAK -TO-PEAK HIGH-FREQUENCY 
PROBE is applied at the cathode of the Q 
phase splitter, the frequency - response 
curve of the Q channel is obtained, as 
shown in Fig. 4. The fuzziness of the 
display at the low-frequency end is caused 
by incomplete rectification and filtering of 
the video-frequency signal by the demodu- 
lator probe. There is also a substantial 
portion of the very low-frequency response 
missing (frequencies below 75 or 100 kc) 
because of this limitation of the demodu- 
lator probe, above noted. 

Next, let the demodulator probe be dis- 
connected, and the scope applied directly, 
as depicted in Fig. 5. Now, the complete 
low-frequency response of the Q channel, 
down to 8 ke, appears on the scope screen. 
This is an undemodulated type of display, 
just as Fig. 1 was an undemodulated type 
of display. The undemodulated display can 
be marked in the same manner as the de- 
modulated display illustrated in the pre- 
ceding issue of THE TECHNICIAN’S 
TIMESAVER. 


e Mark 
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AVER 


PHASE 
SPLITTER 


gccees 
> . 


Q 
DEMODULATOR 


GENE SCOPE 
OR 
MODEL 479 


CHROMATIC 
PROBE 


i 
PEAK-TO-PEAK 


Fig. 4. The response of the Q demodulator (a 
typical low-frequency chroma circuit) can be ob- 
tained with this arrangement. However. as shown 
at left. the rectification and filtering of the PEAK- 


HIGH FREQUENCY 
PROBE 


TO-PEAK HIGH-FREQUENCY PROBE is incomplete 

below 100 kc, and the arrangement shown in Fig. 

5 is preferred for checking the low-frequency re 
sponse. 


Q 
DEMODULATOR = puase 
. rrnny SPLITTER 
‘ 


CHROMATIC 
PROBE 


GENE SGOPE 
OR 
MODEL 479 


Fig. 5. The response of the Q demodulator can 
also be checked by applying the scope directly 
at the cathode of the phase splitter. This method 
displays an undemodulated pattern on the scope 


£ 


screen (see left), but utilizes the full output capa 
bility of the CHROMATIC PROBE. (Compare with 
display shown in Fig. 4.) 


Vertical “Bounce” Caused by 
Line-Voltage Variation 


When the scope is not used with a de- 
modulator probe, but is applied directly at 
the cathode of the Q phase splitter, for 
example, it is often found that the pattern 
is not stable, but “bounces” erratically up 
and down on the scope screen as shown in 
Fig. 6. Sometimes the scope is unjustly 
blamed for this difficulty. 

The bounce is due to the reproduction of 
small line-voltage variations by the low- 
frequency circuit under test. The remedy 
for the difficulty is to use a stable source 
of line voltage in making such tests. One 
of the most satisfactory methods of stabil- 
izing the line voltage, when necessary, is 
to make use of an automatic line-voltage 
regulating transformer. Such a_ trans- 
former not only eliminates bounce trou- 
bles, but also provides isolation from the 
power line; this latter point is of con- 
siderable importance in servicing some 
types of color-TV receivers in which one 
side of the power line is connected to the 
receiver chassis. 

Still another advantage of the automatic 
regulating transformer is the maintenance 
of the power-supply voltages at standard 
values, which facilitates trouble analysis 
in the receiver circuits upon the basis of 
d-c voltage measurements. 

(Continued on Next Page) 
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Fig. 6. Display of a low-frequency sweep response 
(within the frequency range of the scope) can be 
obtained by use of a low-capacitance probe. or 
direct cable. instead of a demodulator probe. and 
the extreme low-frequency display will be more 
accurate. However, small variations in line volt 
age cause the low-frequency output from the re 
ceiver to “bounce” on the scope screen, as shown 
above. It is advisable to utilize an automatic iine 
voltage regulating transformer for such tests. 


(Advertisement) 


SERVICE 
TESTERS 


WORLD FAMOUS MODEL 260 
- still only $38.95 


NEW DELUXE MODEL 262— 

20,000 ohms per volt. . . Big 

7” Meter in 7” Case... Re 
duced to $59.50 


NEW MODEL 269-—100,000 

ohms per volt. . . 33 Ranges 

Through Single Control .. 
$88.00 


MODEL 303, VTVM. $68.00 
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HOW TO USE THE GENESCOPE* 
TO MAKE LOW-FREQUENCY 
TESTS IN COLOR.-TV 
CIRCUITS (Continued) 


CHROMATIC 
PROB 


OBE 
GENESCOPE 
- Yb contrast 
MODEL 479 CONTROL 


Fig. 7. Suitable method for checking ® CHROMATIC @ 


flatness of sweep signal applied to 


contrast control in color-TV receiver. p®@ AMPLIFIER oo 


Result of test is shown in Fig. 8. 


PEAK-TO-PEAK 
HIGH-FREQUENCY 
PROBE 


Blocking Capacitor Must Be 
Sufficiently Large 

When there is a d-c voltage present at the 
signal-application point in the receiver, a block- 
ing capacitor must be used to avoid drain-off of 
the d-c and disturbance of normal circuit opera- 
tion It is essential that this blocking capacitor 
be sufficiently large so that low-frequency attenu- 
ation is not encountered, as illustrated in Fig. 8. 
An electrolytic capacitor (properly polarized) can 
be used for this purpose, when a low-impedance 
circuit point is chosen for signal application 

It should be noted that no specific value can 
be established for such a blocking capacitor, be- 
cause low-impedance loads require larger block- 
ing capacitors than high-impedance loads. In any 
case, the best procedure is to make a sweep-flat- 
ness test, as shown in Fig. 7. The result should 
appear as shown in the top photo of Fig. 8, and 
tests may proceed from this point with confi- 
dence that an accurate sweep signal is being ap- 
plied to the circuit under test 


Color Circuits Are Different 

Color circuits are different! Synchronous de- 
modulators are not demodulators at all, insofar 
as the sweep test signal is concerned. The input 
circuit to a synchronous demodulator may exhibit 
a surprising low-frequency boost to the test signal, 
which is not apparent during operation with a 
color-TV signal! 

Answers to these and other puzzlers in the Fig. 8. (Above) Satisfactory flatness of sweep signal. (Be- 
low) Severe attenuation of low frequencies in sweep sig- 
nal, due to use of blocking capacitor having too small a 
*Simpson Trade Mark value. 


next issue 


Watch for next issue: “How to Check Synchronous Demodulators with the Genescope.” 
1t will be published in the next (January, 1955) issue of Radio and Television News. 


WRITE FOR BULLETIN 2052 


ELECTRIC COMPANY 


WORLD'S LARGEST MANUFACTURER OF ELECTRONIC TEST EQUIPMENT 
5216 W. Kinzie St., Chicago 44, Illinois, Phone: EStebrook 9-1121 
in Canada: Bach-Simpson, Ltd., London, Ontario 
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Good Quality Preamp 


(Continued from page 43) 
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i 

oscillation. The simplest and best solu- 
tion is to use a separate power supply 
if possible. 

Considerable attention was devoted 
to reducing hum in the amplifier. Hum 
was reduced to inaudibility by a com- 
bination of design practices and con- 
structional features. Heater leads to 
the amplifier tubes are made of Num- 
ber 22 switchboard wire. This wire 
has a very thin insulating covering 
and can be twisted very tightly. The 
wire also forms well and can _ be 
placed close to the metal base. Ceram- 
ic tube sockets were used. Mica-filled 
Bakelite should satisfactory, 
but trouble with leakage is sometimes 
experienced with ordinary Bakelite 
sockets. In addition to these construc- 
tional features, a potentiometer is 
placed across the heater circuit to al- 
low a balance with respect to ground 
to be obtained. The rotor of this po- 
tentiometer is returned to about 20 
volts positive rather than to ground 
potential 

The amplifier displays no hum and 
very little random-noise output with 
ordinary type 6SJ7 tubes. The 5693, 
which is a premium version of the 
6SJ7, has also been used. This tube 
has considerably less microphonic ocut- 
put than the 6SJ7 even though micro- 
phonics have not beer a problem with 
the 6SJ7. In addition, the 5693 ap- 
pears to have a very low hum content 
This was apparent since with 5693 
tubes in place no hum was observed, 
irrespective of the position of the hum- 
balancing potentiometer With the 
6SJ7 tubes the balancing control had 
to be used to eliminate hum 


also be 


Operating Characteristics 


The original unit has been in use for 
over a year. The results have been out- 
standing. Universal comment among 
those who have heard it in compari- 


son with other amplifiers has been 


most favorable. Most noticeable is the 
exceptional “cleanness” and “clarity” 
of the highs and the “depth” of the 
low frequencies 

The unit has not been provided with 
a bass-boost and attenuation control 
However, there is less need for one 
when proper equalizing 
available. There is a way provided to 
produce a similar result by switching 
to a higher or lower turnover fre- 
quency. In the opinion of many who 
have listened to the amplifier, this 
produces a more pleasing effect. The 
original unit was built with six turn- 
over frequencies available. The ac- 
companying plot of frequency vs am- 
plification shows these characteristics 
If more turnovers than those shown 
in the circuit are desired they can be 
added very simply by the addition of 
switch positions on the turnover con- 
trol. These switch positions should in- 
sert a capacitance in series with the 
feedback loop equal to 1/47 f; Ri. where 
f, is the turnover frequency, in cycles- 
per-second, desired 

A series of performance tests has 
been run on the preamplifier. A Hew- 
lett-Packard Model 202A low-frequen- 
cy function generator was available for 
these The sine-wave response 
of the amplifier with all frequency- 
selective circuits inoperative extended 
from one cycle-per-second to over 300 
kilocycles Square-wave response was 
checked within the limits of the 202A 
function generator. Square waves 
showed negligible tilt at four cycles- 
per-second. At 1200 cycles, which is 
the upper limit of the generator used, 
square waves showed no overshoot o1 
ringing and no trace of rounding. Ad 
vancing the high-frequency boost con 
trol produced no ringing effects. Inter- 
modulation distortion was checked at 
an output level of four volts. No de- 
flection of the intermodulation mete: 
could be observed on the three pet 
cent full-scale range. An inspection of 
the equalization curves shows that the 
objective of extending equalization be 
low audible frequencies has been met 

The general mechanical features of 


curves are 


tests 


Interior of cabinet with amplifier removed to show equalization network and controls. 
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“Why be satisfied with 
the same old style 
for years?” 

Argos proudly presents a new 


pleasing—with the same 
‘Craftsmanship in Cabinets.” 


Because baffles are seen as 
well as beard, Argos baffles im 
prove any installation. Ask 
your Parts Distributor 


Blonde or Mahogany, Some Price * 


Wall Boffies Corner Baffies 
(Base Reflex) 
4/5° $2.37 


10° $6.75 
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"To find and follow 
the better way” 


Complete line of 
"Full Vision" 
Microphones 
D33 Broadcast 

D-22 Public Address 


Replacement Phonograph 
Cartridges 


INSIST ON AMERICAN FOR QUALITY 


df FREE Cotalog 47 


meucase microphone co. 


370 South Fair Ooks'Ave. * Potodena, 1, Colif 
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the preamplificr can be seen in the ac- 
companying photographs of the original 
unit. The equalization system and 
other controls are mounted in a 5” 
10” x 3” chassis which serves as a cabi- 
net for the amplifier. The amplifier 
itself is constructed on an aluminum 
bracket This bracket is assembled 
with a shield and placed in the chassis. 
Connections to the equalizing network 
and other made with 
shielded leads through the aluminum 
shield. As with any amplifier of this 
type, care must be taken when wiring 
to insure proper operation. Metallized 
paper condensers were used through- 
out. The small size of the preampli- 
fier is largely due to their use, Power 
is brought in through an octal tube 
socket in the rear of the unit 

Several units have been built using 
the same mechanical features and lay- 
out so that any duplication of this pre- 
amplifier would probably be most suc- 
cessful if constructed along the same 


lines - 


controls are 


"3D" Converter 


(Continued from page 51) 


due to frequency doubling and tripling 
within the speaker. Thus, the partial 
harmonic suppression through the 
“twin-T” feedback network actually 
results in a more faithful reproduc- 
tion of the orginal sound at the speak- 
er taising the “twin-T” resonant fre- 
quency would accentuate this effect, 
with even better results. Unfortunate- 
ly, if this were done, resonance effects 
would result in ringing (damped os- 
cillations) following the passage of a 
transient tone near the resonant fre- 
quency of the “twin-T through the 
circuit. This would create an artificial 
hangover effect which is neither desir- 
able nor necessary with a_ stereo- 
phonic-type system. For this reason, 
both the resonant frequency and “Q” 
of the “twin-T” network have been 
kept relatively low. 

As seen from Fig. 1, the “twin-T 
net peaks at between 6 and 7 cycles 
which is certainly below the audible 
region. However, the increase in feed- 
back and phase shift for frequencies 
from 50 cycles downwards does result 
in mild bass accentuation of the res- 
onant type. It will be noted that the 
cathodes of Vas and Vex are connected 
to a common cathode resistor, Ris. No 
feedback or other interaction takes 
place due to this arrangement, since 
the cathode resistor is heavily by- 
passed by Cs». The separate outputs of 
Ves and Vz» are coupled to individual 
cathode-follower output tubes, triodes 
Vex and Vas, which were incorporated 
for purposes of isolation, and to pro- 
vide a reasonably low output imped- 
ance to allow the follow-up amplifiers 
to be located at a point remote from 
the sound converter if so desired. 

The synthetic stereophonic outputs 
of the sound converter are finally 
ready for application to separate fol- 
low-up amplifiers. Fig. 2 shows the 
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block diagram of a typical configura- 
tion. Conventional 10-watt amplifiers 
would be ideal for this application 
Two similar, modestly priced, ex- 
tended-range speakers are more than 
idequate to round out the system. 
Experiments with a variety of two- 
way speakers and high-priced single 
units revealed little, if any, gain in ap- 
parent range and quality. A word on 
speaker placement: Naturally, the two 
speakers should be housed in separate 
enclosures to obtain the most realistic 
stereophonic effect. The actual geom- 
etry of speaker placement depends on 
the characteristics of the individual 
room and can best be arrived at by 
means of experimentation. The bass- 
predominant speaker may be placed in 
a resonant type enclosure if desired, 
but the treble-predominant unit should 
be mounted in nothing more elaborate 
than an open-type baffle, preferably 
tilted somewhat from the vertical. The 
open-back baffle eliminates middle-fre- 
quency cabinent resonances which are 
undesirable, and the tilting prevents 
cancellation effects at frequencies cor- 
responding to room dimensions 

Upon completion of his converter, 
the writer found that the individual 
channel level controls on the con- 
verter were more or less duplicated 
by the individual master gain con- 
trols of the follow-up amplifiers. 
Perhaps these controls should have 
been eliminated on the converter, 
but more flexibility is provided by 
having them both on the converter 
chassis. On the other hand, tone 
controls were eliminated from. the 
converter in the belief that the fol- 
low-up amplifiers would have them 
Once these are adjusted to types of 
records o1 room acoustics, little 
further adjustment is needed. —ji0- 


RECTIFIER TUBE REMOVAL 

ERTAIN TY rectifier tubes, as most 

models with type 504 tubes, use 
spring clips for more firm seating of the 
tube. 

Since these clips must be held down 
when removing the tube, the handles of 
pliers work well in one hand as shown. 
While the pliers shown have insulated 
handles, tape over any type plier handle 
will lessen the possibility of damage to 
nearby tubes. 

The TV receiver should have been 
disconnected from the wall outlet, pref- 
erably for some time, before removing 
ewmem Ques, « «© «© co ow ow ew ML 


Tape your pliers handles and then use them 
for removing those hard-to-get-at TV tubes. 
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.. fantastic! 


KR-5 


20" CORNER FOLDED HORN 


THE LITTLEST REBEL, The KR-5, approaches Klipschorn performance on 
light, middle bass. Heavy pipe organ bass is even more amazing with 
smooth, clean reproduction completely free from unmusical boom and 
distracting distortion. This latest Klipsch design by Cabinart, filth in the 
CABINART-KLIPSCH REBEL series, is available in all fine woods, uti ity 
birch and, for portable hi-fi, strikingly smart leatherette 

Wall mount the Rebel 5 hang or set it in a corner. Place it on a table 
—o bench — a shelf — anywhere! Perlormance absolutely unbelievable! 


See your nearest Cabinart hi-fi dealer or write for catalogs 


Finishea $48.00 uuity $33.00 


Cabinets e 75 North 11th Street, Brooklyn 11, N.Y 
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NEW EQUIPMENT FOR 
THE AUDIO TECHNICIAN 


15-WATT AMPLIFIER 
Pilot Radio Corp , 37-06 36th Street, 
Long Island City, N. Y., is now offering 
a Willtamson-type audio amplifier with 
push-pull 5881's 


The 15-watt “Pilotone” AA-420 unit 


provides full 15-watt output combined 
with a preamplifier It 
uSeS SIX Dual 
eq'talization switches provide five posi- 
tions of treble roll-off and five positions 
of bass turnover. The loudness control 
has individual level setting controls for 
three inputs. 


protessional 


tubes plus a rectifier 


NEW RECORDER LINE 
Tape Recorders, Inc 1501 W. Con- 
gress St., Illinois, has 
magnetic tape 


Chicago 7 
cently entered the 
cording field with a complete line 

The featured unit of the new line is 
the “Dixie-Land” which is designed to 
meet the mass market demand for a 
trouble-free unit which is easy to oper- 
ate and ruggedly constructed 

The company will send details on 
their complete line to those writing the 
firm direct. 


FM TUNER 
Sargent-Rayment Co., 1401 Middle 
Harbor Road, Oakland 20, California, 
is currently marketing a professional- 
type tuner tone control, the SR-808 
Among the features of this new unit 


are dual concentric bass, treble, and 


volume, allowing maximum flexibility 
The bass iried plus or minus 
12 db whil n independently-operated 
tap control varies the turnover 
treble 


point 
control 


range 


and rumble filter. The 
. } 


can be vat ver the same 
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while an independently-operated m- 
derived low-pass noise filter chops four 
positions at a rate of 26 db per octave 

The tuner 
of record compensation, two types of 
phono inputs, a separate FM jack for 
multiplex binaural broadcasting, in ad- 


dition to AM-FM 


features three positions 


SPEAKER-AMPLIFIER SYSTEM 

Altec Lansing Corporation of 161 
Sixth Ave., New York 13, N. Y., has 
recently introduced a new loudspeaker- 
amplifier system, the ““Melodist.” 

This compact unit features a speaker 
which is small enough to fit on any rec- 
ord shelf yet provides frequency cover- 
age from 90 to 22,000 cps. The speaker 
unit uses a 10-inch woofer and a high- 
frequency tweeter 

The 10-watt amplifier has three in- 


puts, crossover selection, separate bass 


and treble tone controls, an loud- 
ness control 

Both of the units are available in 
mahogany or blonde. The entire com- 


bination is moderately priced 


LINEAR AMPLIFIER 

Don McGohan, Inc... 3700 W 
velt Road, Chicago 24, Ill., is now of- 
fering a moderately-priced linear am- 
plifier, the Model WA-330 

The new unit has less than 1% 
modulation distortion at full output 
and harmonic distortion below 5° at 
30 watts. Frequency response is 20- 
60,000 cps 1 db at high output. At 
low power the response is 20-100,000 
cps 1 db. The amplifier and power 
supply are compactly arranged on a 
single chassis measuring 14” long by 
71%” deep. The unit has two a.c. out- 
lets for powering a preamplifier, tuner, 
and record changer 

Output impedance is 8 and 16 ohms, 
feedback is 20 db, and hum level is 90 
db below 30 watts 


Roose- 


inter- 


NEW BAFFLE LINE 
Arqos Products Co., 4753 Broad- 
way, Chicago 40, Illinois, has introduced 
1 new baffle line which fea- 
tures a woven plastic grille cloth which 
baffle ex- 


speaker 


covers the entire front of the 
cept for a narrow edge 
A full-sized piece of hardboard under 
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“G-E FIELD CLINICS LIKE MONEY FROM HOME. ’: 


Patchogue’s TVs stay in apple-pie order—thanks to experts 
Ed Barowski, Mike Maletta and Jack McCaftrey (I. to r.). 


“PAY OFF IN NEW SET ORDERS, 100” 


—says enterprising Long Island TV shop owner 


President 
Maletta’s Radio Shop Inc., Patchogue, N. Y. 


WRITES Mr. MALETTA: 


“Selling TV sets is probably the most 
competitive business in America today. 
Any advantage a manufacturer can fur- 
nish helps put his dealers out front. G.E.’s 
Field Clinics are like money from home. 
Our men attend every one in this area— 
now we're doing two repair jobs in the 


time we used to need for one. Folks have 


confidence in us—and that pays off in new 
set orders every day of the week.” 

We can’t add a thing to Mr. Maletta’s 
letter except this: Contact your G-E Dis- 
tributor now for the place and date of the 
next G-E TV Field Clinic near your shop. 
General Electric Company, Radio & TV 
Dept., Electronics Park, Syracuse, N. Y. 


Progress /s Our Most Important Product 
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| the grille 
| speaker opening 
the advantage of better 
properties and freedom from warpage 
The corner baffles are bass reflex and 
are available in sizes suitable for 4 and 
5, 6, 8, 10, and 12 inch speakers. The 
units are available in blonde leather- 
ette at no extra charge if desired. 


cloth is cut for the proper 
The hardboard offers 
acoustical 


REVERE TAPE RECORDER 
Revere Camera Company of Chicago 
has introduced a two-speed tape 
corder which incorporates the firm's 
“balanced tone” feature 
The new unit two 
matched, 


re- 


acoustically 
extended excursion speakers 


has 


and an ingenious perforated case which 
provides full 360 degree sound distribu- 
tion. Single knob control and the 
pany’s index counter makes operation 
simple and gives instant location of any 
portion of the recorded reel 

The recorder is housed in a modern 
carrying of Irish linen, custom 
bonded to indestructible 
and has a retractable carrying handle 
for lightweight portability. 


com- 


case 


fiber -glass, 


NEW MAGNETIC TAPE 

Minnesota Mining and Manufactur- 
ing Co., St. Paul, Minn., has introduced 
a new magnetic tape that automati- 
cally increases the recording time of 
any tape recorder by 50 per-cent 

The new “Scotch” brand “Extra- 
Play” magnetic tape 190 marks the 
first time the advent of dual track 
recording that a major incre in re- 
cording and playback time been 
possible without decreasing tape 
speed or employing a larger reel 

The principal feature of the tape is 
a new high-potency oxide coating only 
half as thick as standard coatings but 
with equivalent magnetic properties. 
Coupled with the high-potency oxide is 
a new, thinner backing of tough cellue 
lose acetate. 


since 
‘ase 

has 

the 


12-INCH TURNTABLES 

Rek-O-Kut Company, 38-01 Queens 
Blvd., Long Island City 1, N. Y., has 
announced the availability of two new 
3-speed, 12” precision turntables. 

Known as the “Rondine” turntables, 
the Model B-12 is powered by a spe- 
cially-designed 4-pole induction motor 
while the deluxe Model B-12H employs 
a new type, custom-buiit hysteresis 
synchronous, self-lubricating motor. 
| Aside from the motors, the two turn- 
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single selector 
the desired 


speed settings ars 


tables are identical. A 
knob is for setting 
speed. Between the 
intermediate “off positions. This per- 
mits the turntable to be operated at 
any selected speed and then shut off 
without going through all of the speeds. 


used 


MAGNETIC DISC RECORDER 

The Electronic Division of 
United States Time Corporation, 
Fifth Ave., New York, N. Y., is 
marketing a new magnetic disc 
corder, the “Timex.” 

Priced competitively, the 
records voices of members of the fam- 
ily as well as television and radio pro- 
grams. It immediately plays back the 
results. With a minor adjustment, it 
can be quickly converted into a stand- 
ard 45 rpm record player 

The recording discs 
instrument are so flexible and compact 
that they can be folded and mailed like 
an ordinary letter. More than 100 of 
them can be stored in the re- 
quired for one 7” phonograph record 
album. 


The 
500 
now 
re- 


new unit 


used with this 


space 


CRYSTAL CARTRIDGES 
Brothers, Inc., 225 W. Huron 
St., Chicago 10, Ill, has introduced 
three new crystal cartridges which ars 
said to replace 210 cartridge types cur- 
rently in use 

The Model W78 is a dual-volt, 
weight unit which can be 
replacement applications. It will re- 
place or aluminum cased car- 
tridges of either high or low output. 

The Model W68 is a “muted stylus,” 
dual-weight cartridge. It can replace 
either aluminum or steel cased car- 
tridges without adjusting tone arm 
balance. It is equipped with the A62A 
silent-tracking “muted stylus” needle. 
The Model W70 pin jacks and 
eliminates the laborious threading of 
leads through the tone arms, 


Shure 


dual- 
used in 149 


stee] 
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DYNAMIC MICROPHONES 
Electrovert Inc., 489 Fifth Ave., New 
York 17, N. Y., is introducing a new 
line Austrian-made microphones to 
the American market. 
Among the units currently available 
are the D 10 omni-directional and D 11 


ot 


cardioid microphones. The D 10 has a 
frequency range of 60 to 10,000 cps 
omni-directional spherical directional 
characteristics, and an impedance of 
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Remember QUALITY CANNOT BE UNDERSOLD 


DOUBLE CONYAGI 


The equivalent of 
40 dipoles 


Newest development for 
long distance TV reception. 
MONEY BACK GUARANTEE. 
This is a BIG ANTENNA. 
Reflectors 9 feet long. Coni- 
cal elements over 10 feet 
long. Solid rugged wind 
proof construction. 
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This is our 34th YEAR as 
RADIO PARTS Distributors 


PREMIER Unconditionally Guarantees All Tubes For One Full Year 


VERY BEST BRANDS AVAILABLE FOR IMMEDIATE DELIVERY. INDIVIDUALLY BOXED, 
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RADAR TYPE 
TV ANTENNA 


For UHF and VHF 

RECEIVES ALL CHANNELS 
212 mites reception recorded. 
125 miles common. This unbeat- 
able antenna has been reintorced 
to withstand 150 mile winds. 
Satistactior eg eA or your money 
Mast, List Price $49.9 
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and stacking 
BOTS oo ccccces 


back. Less 


9.95 
UHF BOW TIE ANTENNA 


Factory assembled, single-bay 
Each 
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TV MASTS AND 
HARDWARE 


Bargain Gtmaey Mount Net $3. - 


Vent Moun $2. 50 
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20 Ga., 
100 ft 
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Stainiess Steel Chimney Mount. 
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Twin tead ins 

Mortar nail insulator 

Mast ins 

Ten foot mast. Seamless, 
sturdy enough for the largest arrays. 


ont exch 92039 


y 
5S ft. DURABLE MAST, heavy gauge 1'4 
diam, with interiocking end. Slip two sec- 
tions together for a ten-footer. 5 sections 
25 ft. Each section... $1.25 


All Channel Foam aioe, 100 ft. 
$6.95. 50 ft. for $3 


FOUR CONDUCTOR 


Rotor Cable Clear or Brown. Very 


119 1266 
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% DISCOUNT ON 50 TUBE ORDERS 
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384, 
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TV INTERLOCK CORDS 


SELENIUM 
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FILTER CONDENSERS 


FP Type or Tubular 
with Leads—Fresh 


aeaaesiceginap mayen 174, 1R5, 185 — 
174, 1RS, 155. List Value 


iT4, 


49c : 
$8.00. 


$7.80. 4-Tube 


Tube Kit 


ea. 

1. F. TRANSFORMER— 
456 Ke. 

PILOT LIGHTS. Type No. 47 


= 155, 1RS5. List Value 
10 for 39c; 100 for $2.95 
VOLUME CONTROL WITH 
SWITCH. 2” shaft, 1 meg, 
va meg, ‘4 meg 34c 
SINGLE ION TRAPS 19 
DOUBLE ION TRAPS ea. 29¢ 
OUTPUT TRANSFORMER—tor 
SOLG, 29c; for 6V6, 39c 


p .COAXIAL SPEAKERS 
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$10.95 
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it4, Ac 


$7.80. All Four 
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‘or 
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5S Tubes for 
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S"EAKER KIT 


Complete with heavy 


iRs, DC Portable Kit. 


orce coil ea 


coaxial speaker. Take advantage of 
your TV set's FM sound This speaker 
matches and replaces 80% of aii T¥ 


'AL 
20- 


bracket 
harness and complete 
instructions. 


«, 6.57 


for 
REGENCY RC-53 


only 
_— All channel UHF 
| Converter. Much 
more gain than 
strips, and fits any 


oniy ... 914,96 
New WEN “Quick HOT” 
Featherweight 


covenie 595 


16WP4A 16 
16VP4A 16 
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er QUALITY 
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watts 
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KITS Y/ former 
<= TV Hori- 
zontal 
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Stackpole, Speer. 500 V. 


100 tor. . 92°99 2.49 - 
P M ‘SPEAKERS Very best quatity— 


NATIONAL BRANDS. In- 
3° dividually Packed. 
3" os beees 


19AP486 
190P46 


i19f P46 28. 80 


15 MONTH 

GUARANTEE ON oe 
SEND 25% DEP 

GRAND wEW AND WE WILL SHIP 

PICTURE TUBES FROM STOCK IMMEDIATELY 


21” TV CONVERSION KIT TV CONVERSION KITS 
COMPLETE WITH CABINET ALL NEW TUBES 
— AND NEW TUBE 15 Month Guorantee 


inetatiod consist. 
15 Month Guorontee 


rectangular tsbe, 
Now you can make that 


6 
16 


THESE ARE 


1EIP4A 
Insulated '/,, 1 and 
2- watt assortment of 
most used values, 
1. R. C. Ohmite, 


Extra tong narrow tips to 
reach tight spots. Practi- 


. . 
cally indestructible former and width co . 


“ ie as above, complete 
— complete 
ve, complete 


a. oon 
" Special Price .. ea. 1.79 
$ x 7, 6 volt field auto radio speoker.... 
nates your 
complete with picture tube 
degree yoke gold mask and safety 
plate, fy back Genctormer and width 


ANTS! RR A 
@ Write for our FREE BARGAIN CATALOG | ©!°:2:55""" s50.00 


. 
TERMS: CHARGE. CABLE ADDRESS: CONTULAB. These prices supersede all previously advertised prices, subject te change 


PREMIER TV RADIO SUPPLY, division of CONTINENTAL CORPORATION 
3239 West North Avenue, Chicago 47, Illinois ARmitage 6-5550 
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above, complete 
Rectangular Kits contain 


WIW' IV beats 
last year’s 

Field Day record 
with hallicrafters 


Lawrence T. Fadner, team captain in 
Chicago's 1954 North Suburban Ham 
Club ARRL 40 meter CW Field Day 
bettered the club's last year record 
by neany 30%. 


and Hallicrafters SX88 is hot news 
too. More hams are telling each other 
about this new receiver than about 
any equipment in years. 


Used ty IZ gor ernmenb, 


sold tn 89 countries 


hallicrafters 


CHICAGO 24, ILLINOIS 


MAIL THIS COUPON 

FREE Se i me World-wide Time Conversion Dial 
ca stat and all band trequency allocat » chart 
plusat Jj of other handy date 


ent | would like to know ab 


“ae cee nen ewe ee eee ea dl 


10,000 ohms. It weighs 10 ounces in- 
cluding the desk stand and 5 
The Dll same frequency 
range has uni-directional cardioid 
characteristics, an impedance of 40,000 
ohms, and weighs the same as the D 10 

The New York distributor will sup- 
ply complete details on the line upon 
request. 


» foot cable 


covers the 


ACOUSTICAL FELT 
American Felt Company of Glenville, 
Conn., is now offering a new 
felt for damping the speaker chambers 

in high-fidelity audio systems 
The new product is effective in con- 


acoustical 


— 


trolling 


unwanted sounds. The type 
K" felt has been used as acoustical 
insulation in airplanes but has recently 
been adapted for audio purposes. 


TAPE REEL LABELS 

Orradio Industries, Inc., T-120 Mar- 
vyn Rd., Opelika, Alabama is now of- 
fering sound tape reel tabs which help 
provide clear and permanent identi- 
fication of recorded reels 

The new tab is designed to replace 
the makeshift scraps of paper and 
china crayon markings which are often 
used for labelling purposes. The tab 
fits snugly beneath the edges of any 7” 
plastic or metal reel, whether the reel 
is full, half full, or empty. It is made 
of sturdy stock and has plenty of room 
for identification on both sides 

Nat Welch of the company will for- 
ward a free tab to professional tape 
users Who write him direct 


“UNIVERSAL” CARTRIDGE 

Webster Electric 1900 
Clark Street, Racine, Wisconsin, has 
announced an addition to its “Feather- 
ide” line 

The new universal cartridge 
is a single-needle, dual-voltage 
for either 78 rpm or 
For high-voltage applications it devel- 
78 rpm or 2 volts at 33! 
and 45 rpm. Using the 
denser which is furnishe 


Company 


he WX, 
model 
thr ee-speed use 


ops 5 volts at 
shunting con- 
d with the car- 
tridge for low-voltage use, the WX 
develops .75 volt at 33'; and 45 rpm 
or 1.5 volts at 78 rpm 

The Sound Sales Division of the com- 
pany will forward a copy of Bulletin 
Y-F4 full details, upon re- 
q it’ 
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Pas: A te $6.95 
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range 
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a $22.95 


Trar tter 
te Bendix $19.95 
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ration p47 , but with crystal 


$95.00 
95.00 


r I “MIN Soni aa 
) yuyt 

camo $19.95 
mt 75 ANTENNA $i. 29 
DIRECT CURRENT FAN. 24\ 


Seni tor boat lenibteee’, Seatieh. 2... 5 eaeee 


AIRCRAFT HEATER VALVE. %” size, 24 VDC 
t 


— 4 oe a Honevwe $1.79 
ne 


PAPER CAPACITOR. 100.000 mr 

Vin". New, original box. Only 

MN.52H Loop INDICATOR vor MN -26 
1 as mu rpose indicate 


Can be 


New . 
ORIGINAL ALTIMETER FOR AIRPLANES. Model 
RC -688 or Re ) Less tubes, Terrif for 
fon Fact bd 
MOTORS 
i f 24 VDC Motors. 
gt $2.95 
PE.94B or PE- 9 For SCR-522 
Excellent condi » Eact 3.95 
wr HAVE PE ay converted to 110 V To 
be used as buffer. AC cord attached. Only 4.95 
ARC. 5 R- 28 2 WTR RCVR—2 meter superhet. abso- 
on the REST availabl today! Tunes from 
1 . te ene n in f tal channel 
nverted to e innuous tun! ne ) 
Complet } a tubes 


WILLARD 6-VOLT MIDGET STORAGE BATTERY 
j-amp hr. BRAND NEW. 3%,” x 2% 


Uses standard 99¢c 


electrolyte 
Command Equipment a. ARCS, Ara 


trol Hea 1.00 
BUYERS! NOW HEAR THIS! 
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6 Santa Monica Bivd Los Angeles 46, Cal 


RADIO & TELEVISION NEWS 


ing an improved model of its 103LX 
low-frequency loudspeaker. 

The new unit utilizes 4% pounds of 
Alnico V magnet. The magnet struc- 
ture is fully enclosed, thus retaining a 
heavy concentration of magnetic lines 
of force within the structure and elimi- 
nating losses due to dispersion and 
stray 

A 35 eps cone resonance is obtained 
through the use of an extra-large spi- 
der assembly and edge damping which 
permit the straight-sided seamless cone 
to operate in true piston-like fashion 

The Model 103LX has a power capac- 
ity of 25 watts. It measures 812” x 
154” 

“DYNAURAL” AMPLIFIER 

Hermon Hosmer Scott, Inc., 385 Put- 
nam Ave., Cambridge 39, Mass., has 
released a new “Dynaural” amplifier, 


the 210-C, a compact, 23-watt equalize 
preamp and power amplifier in a single, 
compact case. 

The amplifier features the “Dynau- 
ral’ dynamic noise suppressor and rec- 
ord distortion filter which virtually 
eliminates record scratch and turntable 
rumble without loss of audible music. 
The suppressor can be used on all in- 
puts. 

A one-switch, eight-position equal- 
izer provides eight record compensat- 
ing curves, including the new RIAA 
curve now being adopted by leading 
record manufacturers. The compen- 
sator operates for either magnetic 
crystal, or ceramic cartridge inputs 

A free bulletin on the 210-C is avail- 
able on request 


PERMOFLUX “DIMINUETTE™ 

Pe rmoflusx Co; poration, 1900 W ( rand 
Ave., Chicago 39, Ill., has recently in- 
troduced a compact speaker system 
which has been tradenamed the “Di- 
minuette.” 

The system features dual 6-inch driv- 
ers and a “super-tweeter.” The special 


= aR La TP Pe 


modified bass reflex enclosure increases 
efficiency in the low frequency range 
while the cone type tweeter is used for 
proper tonal balance between the high 
and low frequencies 

The cabinet measures 23's” wide, 
11%2” high, and 12” deep. It is avail- 
able in mahogany or blonde furniture 
finishes on % birch veneer. A data 
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sheet giving full details on this unit is 
available from the company on request. 


THE "COMPACT 12" 

Newcomb Audio Products Company 
of Hollywood, California has recently 
introduced the “Compact 12,” an all-in- 
one unit combining a 12-watt ampli- 
fier, preamplifier, and control unit on 
a single chassis 

The instrument incorporates sepa- 
rate bass crossover and treble roll-off 
controls, providing up to 36 different 
playback curves. An optional rumble 
filter is also included 

Distortion is below 1% at 12 watts 
and response is 20 to 20,000 cps + 1 
db. Seven inputs include radio, micro- 
phone, high output magnetic pickup, 
low output magnetic pickup, crystal 
pickup, tape input, and auxiliary or 
TV, all of which are easily accessible. 
The six-position recording curve selec- 
tor offers the choice of foreign and 
domestic 78's, London, Columbia, RCA 
NARTB,. and AES characteristics 

The “Compact 12” measures 4%” 
high by 12%” by 9”. It weighs 9 Ibs, 


MAGNETIC TAPE SPLICER 
F. Reiter Co., 3340 Bonnie Hill Drive, 
Hollywood 28, California, is now offer- 
ing a professional, time-saving '4” 
magnetic tape splicer which automati- 


“ally ejects, applies, cuts off, and 
presses into place the correct amount 
of splicing tape; hands never touch the 
splicing tape 

The Model K1 measures 4%" x 514” 
and comes complete with a roll of 
splicing tape. The company will sup- 
ply full details on request. 


LONG-PLAYING TAPE 
A new long-playing magnetic record- 
ing tape which has been tradenamed 
the “Plus 50” has been announced by 
Reeves Soundcraft Corp., 10 E. 52nd 
St., New York 22, N. Y 
The new tape will play 50 per-cent 
longer than standard tape since each 
reel will hold 50 per-cent more tape 
Thus a 5” reel, which holds 600 feet 
of standard tape, will hold 900 feet of 
the new tape which is thinner than 
standard acetate-base tape. It is made 
of DuPont “Mylar” polyester film 
The “Plus 50” is available on 5” 
(900 ft.); 7” reels (1800 ft.), 
(3600 ft.) and 3” 


reels 
reels 


~ j}-- 


reels 
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York, that provide such binaural serv- 
ice. We obtained some excellent tapes 
on a Magnecord PT6BN (binaural 2- 
channel) with this tuner. We partic- 
ularly liked the positive tuning of sta- 
tions on FM A pair of Permoflus 
“Royal Eights”-—spaced to 8 feet—re- 
sulted in very pleasing binaural re- 
production at normal room volumes 
While we personally like the larger 
speakers and enclosures for monaural 
we also like the “effect” of the smaller 
cabinets (“R-J “Largo,” “Rebel,” 
“Duette,” etc.) for binaural at lower 
volume levels. That's one advantage 
of binaural techniques. While on the 
subject of compactness--be sure to see 
the new Scott 310-FM broadcast moni- 
tor tuner It is very compact, of sim- 
ple design, and has the famous “Dyn- 
aural” noise built in to 
squelch interstation noise. A clever 
tuning bar permits rapid location of 
any FM channel 

Also seen in considerable number 
were many excellent preamp-equaliz- 
ers from which to choose. Printed cir- 
cuits are getting the nod in such gear, 
permitting more compactness and in- 
suring more trouble-free performance 
for crowded circuitry. The trend still 
continues towards compact amplifiers 
of approximately 10-watt rating con- 
taining their own built-in front ends 
The new Brociner “Mark 12” is a good 
example of tuners in this class. Printed 
circuitry is also being used in several 
power amplifiers. One of the first was 
the “Linear Standard Amplifier” de- 
signed by United Transformei 
and marketed in kit form 

Another (FM only) tuner, measur- 
ing but four inches in height, is Fish- 
er’s brand new FM-80, demonstrated 
to us in a preview just hours ago. We 
have always liked the symmetry of the 
Fisher equipment and this tuner is 
no exception. It uses two meters for 
accurate tuning and for indicating 
sensitivity. Don’t miss seeing this 
compact gem. A means for correcting 
(automatically) the mismatch pre- 
sented to an amplifier by varying im- 
pedance characteristics of voice coils 
on loudspeakers is another interesting 
development It is called “Z-Matic” 
and was designed by George Maerkle 
of Fisher. Its effect is somewhat 
startling to the audiophile. As soon 
as circuitry can be revealed we'll pass 
along the data to the audio technician 
who can benefit from such knowledge 

The observations reported in this 
brief commentary are, of necessity, 
limited to but a few of the many 
developments that will be announced 
during the coming weeks. We have not, 
at this writing, seen all of the many 
new products that will be unveiled 
at the audio shows. By the time you 
read this issue the 1954 audio shows 
will be over. We'll bring some of the 
highlights to your attention next 
ee tc te ee OE 
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To speed up service and reduce shipping costs, Arrow Sales of N. Hollywood 1D6A/APN4 
announces the joint openings of a central branch sales office located at 


2441 SOUTH MICHIGAN AVE., CHICAGO 16, ILLINOIS 


and a branch sales-showrvoom at ‘4 , : - $19. 95 
2005 EMPIRE AVE., BURBANK, CALIFORNIA a ATB TRANSMITTER 
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, 7 12. 
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either the North Hollywood or Chicago mailing address, whichever is closer GPT TRANSMITTER — 


to you, ew. 4 1 


All buyers in the western area wishing to inspect or purchase equipment 
are invited to visit the Burbank sales-showroom at 2005 Empire Avenue. Po is $12 9 
Now, more than ever, it pays to do business with Arrow Sales! ® 5 
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volt r.m.s 
(Vis) grid 
18 db, and 
should be 2 
distortion 
the 


signal at the first 6SL7 
The gain in this stage is 
the signal at the plate 
volts r.m.s. with no visible 
The 20-db attenuation in 
control circuit gives a 0.2- 
signal at the grid of Vez, 
no distortion visible on the 
This next stage has a 
gain of 24 db; therefore, the signal at 
the grid of the driver tube is 3.2 volts 
r.m.s 

In 
drivet 


tone 
volt r.m.s 
with still 


oscilloscope 


the 
take 


observing of 


stage, it 


the output 
is necessary to 
into account the effects of the feed- 
back The rest of the circuit after 
Vex is within the feedback loop; con- 
sequently, the distortion from the 
output will be introduced into the en- 
tire driver-power amplifier section by 
the feedback connection. It 
able, therefore, to disconnect the feed- 
back and reduce the level from the 
signal generator to produce approxi- 
mately 0.5 volt r.m.s. at the driver 
grid 

Now, assume that the signal level 
at the grid of the V, power amplifier 
stage is about 10 volts r.m.s. and un- 
distorted. Further, say that the sec- 
ond power amplifier grid shows clip- 
ping of the positive peaks of the sig- 
nal. Also, when the at the 


is desir- 
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plates of the power amplifiers are ob- 
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served, the waveshape at the V, plate 
shows rounding off of the sine wave on 
one side—which indicates too much 
negative bias—while the plate of Vs 
shows the grid signal amplified. 

To detect the actual cause of the 
failure in the circuit, it is necessary 
to use the multimeter to measure 
voltages with no audio signal applied 

using a vacuum-tube voltmeter to 
avoid loading down of high-impedance 
circuits when measuring grid voltages. 
Assume that such measurement shows 
the grid of V, to be at ground poten- 
tial, the grid of V; at +10 volts, and 
the common cathode connection to be 
at +17 volts. The the 
failure is immediately obvious—the 
leakage resistance of the .05-ufd. cou- 
pling condenser from the phase inver- 
ter to the grid of V; has been reduced 
to about 10 megohms, putting a posi- 
tive bias voltage at the grid of Vs; 
and unbalancing the power amplifier. 
This has three unfortunate results 
(a) too little negative bias is applied 
to V; causing its plate dissipation rat- 
ing to exceeded; (b) much 
negative bias is applied to V, causing 
it to operate at an improper point on 
its characteristic, producing distortion; 
and (c) the d.c. applied through the 
output transformer is unbalanced, re- 
sulting in further distortion due to 
saturation effects in the iron core 

To correct this condition, the 
denser is replaced, and the signals at 
the plates of V, and V 
served to make certain that they have 
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the proper waveshapes. The feedback 
is then connected again, the input 
from the signal generator raised to 2 
volts, and an over-all measurement is 
made from input to output. The dis- 
tortion meter is now used for a more 
precise measurement to make sure 
that there are no additional minor un- 
balances or distortions. If the har- 
monic distortion is found to be less 
than 2 per-cent, the amplifier can be 
considered to be in its original operat- 
ing condition 

Once the amplifier is repaired, it is 
desirable to perform several additional 
tests to insure that the amplifier is 
operating properly in all respects. Dis- 
tortion has already been measured, so 
brief measurements are also made of 
frequency response with tone controls 
in the flat and the extreme positions 
noise and hum level, and maximum 
power output for no distortion visible 
by the oscilloscope 

Several interesting observations can 
be made about the particular failure 
we have just described, further illus- 
trating the difference between servic- 
ing high-fidelity gear and other types 
of equipment. Excessive leakage of a 
plate-to-grid coupling condenser rare- 
ly causes trouble in ordinary ampli- 
fiers since the current in the tube in- 
creases and adjusts the cathode bias 
to the proper operating voltage. How- 
ever, in this push-pull amplifier, it is 
necessary to use a common cathode 
resistor to maintain proper d.c. bal- 
ance under normal conditions. Exces- 
sive leakage in such circuits results 
in unbalance 

It should be noted that although the 
failure appeared at the plate of the 
V, power amplifier tube, it actually 
occurred at the grid of the V, stage; 
it is often the case that a failure ap- 
pearing at some point in the circuit is 
found either in the preceding grid 
circuit or the following plate circuit. 
In this particular case, the failure 
might have been detected more rapid- 
ly by starting at the output and 
working toward the input, but the 
procedure is so fast that very little 
time is lost, and it is desirable to have 
an established routine procedure 

A number of precautions must be 
taken in servicing high-fidelity ampli- 
fiers. Since the amplifier is part of a 
complete system, careful attention 
must be given to the source impedance 
of the signal generator and to the 
load impedance into which the ampli- 
fier is matched If the audio signal 
generator does not have the proper 
impedance, then a resistive impedance- 
matching network must be inserted 
between the generator and the ampli 
fier 

When noise level is measured in 
low-level circuits, the impedance at 
the input is especially important since 
the input noise is often developed 
across this impedance. Signal levels in 
the circuit must also be carefully con- 
sidered since any apparent distortion 
in the circuit may be merely the result 


of overloading one of the stages by 
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200 POUNDS 


on a 10 foot television mast 
PERMA-TUBE supports it safely! 


Place a 10 foot length of 14" x 16 gage (.065”) wall 
Perma-Tube between two tables so that 6 inches rests on a 
table at each end. Place a 200 pound weight at the center point. 

What happens? Tests prove that Perma-Tube will support 
this 200 pound weight with a minimum of deflection and 
permanent set. 

Other materials show serious degrees of permanent set 
Why? Because they are not made from the special strength 
J&L steel that is used to form Perma-Tube Television Masts. 
And too, Perma-Tube is coated with a metallic vinyl resin 
inside and out. 

What do the strength and corrosion-resistance of Perma- 
Tube mean to you’ 

and your customers. Freedom from damage due to storms 


’ They mean protection for your work 


... better reception from the sets you install . . . insurance 
for your reputation . . . increased business and profits 
for you. 

Only GENUINE Perma-Tube supports 200 


pounds with a minimum of permanent set... J aL 


accept no claims from substitute materials, 


Look for this Perma-Tube Brand. 


Make this test yourself. Compare Perma-Tube 
with any other masts—steel or aluminum. 
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Miracle Phase 
tract Las¢ 
Miracle Phase effectively isolates the undesirable interaction and 
loading of Phased clement. As used with a bi-philler broadening 
and phase inverting clement.it allows the low band dipole to 
function with proper gain and pattern reyponse im the high band 
This unique coupling of working clement: makes it powible to 
feed the received senal to the set so satifactorily that the need 
for many additional clements is eliminated reatly reducing 
the physecal uve of high cam antenna thus allowing one an 


o fill many requirement and become the tost choice 


introduces a New Look 
in all channel antenna 
design 


ORUINARY ANTENNA SAGE 100 


Compare Sabre 100 performance, 
size and price with other antennas 
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THERE'S A SABRE MODEL FOR EVERY 
AREA TOR TODAYS NEEDS AS WELL AS 
TOMORROW'S! 


watch the Sabre create a new standard 


in antenna design and appearance 
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tablished 1884 rters start Jan., 
Tun Sent At fr ] 


Bach. Sci. degree in 27 months 


Please write for free Complete Radio Eng. courses . TV, UHF and 


listing. Do it today! 


HI-LITE ELECTRONIC SALES CO. 
Dept. A 
837 18th Avenue Irvington 11, N. J. 
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Also Mech., Civil, Elec., ‘Chem , Aero. and 
Eng.; Bus. Adm., Acct. Small classes. Well 


equipped labs Modest costs Prep. courses. Write 


Jean McCarthy, Director of Admissions 
for Catalog and Campus View Book 


16114 College Avenue, Angola, indians 


using too high a level from the signal 
generator. This is especially im- 
portant in checking those parts of 
the circuit which contain frequency- 
response equalization (such as mag- 
netic pickup preamplifiers and _ tone- 
control circuits), since a signal level 
which does not overload at one fre- 
quency may cause overloading at an- 
other frequency. Overloading may also 
cause incorrect output level readings 
when measuring frequency and am- 
plitude response of equalized circuits. 
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Audible Grid Dipper 
(Continued from page 55) 


rifying sounding signal I have ever 
heard. Cut a piece of light cardboard 
to fit the case, mark three concentric 
circles that can be easily read and 
fasten the cardboard under the retain- 
ing nut on the variable condenser shaft 
Start on the lowest frequency and work 
up. Mark the divisions and frequencies 
lightly with pencil for all five bands. Go 
slowly and don't pick out any of the 
harmonics. Remove the dial card and 
type in the numbers, mark the divi- 
sions with ink and when dry erase all 
the pencil marks. I have five scales on 
my dial plate: three on the upper half 
and two on the lower half. The tuning 
condenser in a unit with a dial like 
mine must have semi-circular plates 
and be capable of rotation through 
360 degrees. 

This grid dipper could be built for 
operation on 6.3 volt a.c. heaters and 
any source of plate voltage. There must 
be a method of varying the plate volt- 
age. I used a series resistor, rathet 
than a voltage divider, to reduce battery 
drain. Variable plate voltage provides 
a method of adjusting the sensitivity 
of the instrument and will help give 
some indication of the “Q” of the cir- 
cuit under test. 

This little unit is actually—as you 
can see—a receiver type detector and I 
was surprised to be able to tune in 
about three or four 75-meter phones 
when checking the resonant frequency 
of a center-loaded whip. I don’t think 
it will ever replace the “Super Pro” 
though. Ty 


EMERGENCY MONITOR REQUEST 


LL amateur radio operators have been 
asked to listen for signals from 

THTAS, William Willis, who has not 
been heard from since June 28th as his 
small raft tosses on the Pacifie Ocean's 
“Kon-Tiki” route. 

Mr. Willis, 60, was last contacted when 
he was six days and several hundred 
miles from shore. He messaged the 
Peruvian government on that date that 
he was OR. 

His schedule is daily at 11 a.m. and 
6 p.m. EST on an assigned emergency 
frequency of 8364 ke. He is not allowed 
to communicate. 

The National Company, Malden, Mass. 
manufacturer of his receiver, asks that 
any ham hearing his signal contact them 
by telegraph collect. —W- 
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McGEE OFFERS $100,000 STOCK OF CUSTOM RADIO CHASSIS 


NEVER BEFORE AT SUCH LOW PRICES! EVEN SAVE ON COAXIAL SPEAKERS AND RECORD CHANGERS 


PICK YOUR ‘CHASSIS | FROM | THESE THREE 
EACH ONE AN OUTSTANDING McGEE VALUE! 


-TUBE HI-FIDELITY $3Q95 


SPEAKER 


RECEIVES BROADCAST 550 TO 1650 K.C. 
12 Watts Audio @ Separate Tone Controls 


C) Jackson Mode! AMOA 12 watt high free 
broadcast tuner combined, at less than pute 


(A) HALLICRAFTERS S-78A (B) JACKSON FA8C (C) JACKSON AM9A 


11-TUBE FM-AM HALLICRAFTERS| 2222222 es 


rm ~ estas 
> « s we s. a5 one Lr and 
' cep om ‘ 2-6 6886. GSN7. GATS } eve ana SYS 
> b stone sage nd uctions inctudec 
Regular $89.50 staet <ayq *- me, Gate. erim, 09048 
AMSA with our ' PM speaker, both for $49 45 


McGEE's SALE PRICE L Mode! AMSA with our P15-CR 15° coaxial PM speaker, both for $59.95 


se HIGH FIDELITY 4 AUTOMATIC FREQUENCY CONTROL -TUBE JACKSON FM-AM $3995 


lierafters Model S-78A Jt, tube FM-AM superhet custom cnassis. Size Tig” x 
~ very Sy gy i3e * Sepee a6 ee. REGULAR $59.95 VALUE- ONLY 1000 TO SELL SPeAnen 
500 ohm. High fidelity response, (B) Model FASC, Jackson 8 tube FM-AM custom chassis Receives broadcast 
transformer powered chassis 540 to 1600 ke. and FM 88 to 108 me 9” etched gtass slide rute dial. Chassis 
to 3ece radio ee size 7° x 13° «7 high. Full superhet circuit with AVC. Complete with tubes 
: a ee a a a 12AT7, 6GBEG, 2-6BA6, GALS, GAT6, GAQS and 6X4. Output transtormer matches 
variable reluctance cartridge, $3.95 extra 
3.2 or 8 ohm speaker. Input for crystal pickup with radio phono switch on front 
S-70A Mallicratter 33 tube FM-AM chassis Shi. wt. S38 ite $69.95 of chassis. Full size ‘“‘High-Q"’ ferrit toop stick antenna mounted on cha . 
S-7OA NaltioraMer with our CU-846V 88" coaniel OM speaker $79.95 | separate antenna for FM. Has bass boost tone control. Knobs, escutcheon 
$-78A Hallicrafter with our P1S-CR 15 tal PM speaker $89.95 | diagram and instructions included 
658.96 cua Model FASC, 8 tube FM-AM radio chassis. Ship. wt. 12 ths. Sale price $39.95 
a ee Treasure cartridge, $58.95 extra. | model FASC with our CU-14Y 12” coaxial PM speaker, both for $49.95 
OS Sree Genet Ser Cottene ehenyer, SRLS as Model FASC with our P15-CR 15" coaxial PM speaker, both for $59.95 


McGee's Famous REG. $48.75 vpn CHANGER 


> 
Aa, 12 AND 15 WICH COAXIAL P.M. SPORTED PROM ENGLAND 95 4 
HIGH FIDELITY SPEAKERS McGEE'S SALE PRICE 
Reguiar $65.00 i Collaro Medel 
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15-lach 
Meda ‘cu. 14Y Model P15-CR 


Model CU-14Y, 12” high fidelity coaxial PM speaker. Response 
from 30 to 17,500 cps. Full 6.8 oz. Almico V magnet in the 12” ENGLISH ‘ste CHANGERS $ " 
woofer. Special a agg suspended high frequency tweeter. Built- RC-80 WITH GE 68" RC-90 WITH GE RPX-052 88 
in crossover network. nmiy two wires to connect to your radio or 

amplifier. Matches 3.2 to 8 ohm output. Don't confuse this 
speaker with many cheap speakers that are offered. This is a fine 
quality speaker. Stock No. CU-14Y. Sale price $12.95 each, two 
for $25.00. 

Model P1S-CR, 15” high fidelity coaxial PM speaker. Response 
down to 20 cps. and up to 17,500 cps. Full 214, oz. Ainico V 
magnet in the 15" woofer. Specially made, coaxially suspended 5” 
high frequency tweeter. Built-in crossover network. Only two 
wires to connect. Matches 3.2 to 8 ohm output transformer. A 


nm 
regular $62.50 list speaker. Model P1S-CR, McGee's Sale Price, | '">;,<>"' a0. With RPX-O52 G €. Golden 
$23.95. Treasure ca. tridge $68.51 riab tuctance cartridge $08.1 


+ ar clow. Ship 
w nm ‘e &. RPRK-O52 Golden 


re SALE! 
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COMBO 
CABINETS 
For $800 00 
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(Pictured to 
v the Left) f 


WALNUT RADIO-PHONO-CABINET $ TELEVISION CONSOLE CABINETS AT LESS THAN FACTORY COST! 
Made for $900.00 Class Capehart 799% FOR YOUR TV CHASS!IS—MODELS FOR 27 INCH TO 16 INCH CHASSIS 
Cost Over $200.00 to Build 27” MAHOGANY FULL DOOR CAB. $69.95 | 21” MAHOGANY CAB. 


No. K-275 (left illustration). Watnut radio-phono cabinet 42” 27-MA Some 
h. 42 w. 22° deep. Made for Capehart seliing for $900. Ra- 
dio chasete area 14° th. Lig” w. Changer compartment 14° x 
2 12° baffle completely enctosed abinet weighs approx a 
i7s Tos Ship. wt. 275 ibs. Sale price $79.95 Made for a $ Sale price | S"*P wt. 6S ibs. Sale price $29 


600 
ee ee ee 11” MAHOGANY FULL DOOR CAB. $29.95 
WANT RADIDSNEND CASINET $5995 21” %4 DOOR MAHOGANY CAB... $69.95 | ; 0 saps Chathis aren aa vw 37he" 
Made for $700.00 Class Capeharts , No. 2724MA. Marogany w ore , 10° * Ship. wt. 80 Ibs. On "at less 


. 
ous TY factory. Sale price, $34 9 
8.1758 Ir -. Seuetens on) Wainut radio-phono cabinet 37 


26 2: 
40° w. 21 p Madio area Labia.” wide : lor one of ' 5 2 DOOR CABINET... $29.95 
ment 2514 6 s 3 " 


Mahogany with full doors for 21", 24 
h. 20 se 


» 
¥; 2 Bis wd ame . ‘ ” set. Made for 4 $265 TV set 
beautiful > ver er 


ed top lifts in two sections TV buriders with half doors 
2 12° speakers made Yor yd Capehart combination. Ship prece $69.95 Siank ‘panes $5.00 ex tre > ch * area 19 ~. 4 
wt. 160 ibs. Sale price $59.95 ° ank ne ‘tt hold most 17° sete 
- $100.00 LIST 21” MAHOGANY FULL DOOR CAB. $44.95 cy propartioned cabinet on sale st oniy $29.08 
. g 95 |: rov full ¢eor, mahogany. 39 11” TV CAB. WITH PHONO DRAWER $19.95 
i aed BUICK 2 rr. Panel cut for 21 " ai 


e o 
” $395 set by « famous TV factory Shi ~ dee e an 
AUTO RADIO Lae one sttaestommar aa sheats Tenesany faien 


6 AND 12 VOLT MODELS wo. 981323. & tube 12 voit ™ — 


No. 981320. 7 tube 6 volt Sit $3 Bur = MIKE-PHONO- BROADCAST OSCILLATOR $795 
8 r > ! » $io - 


Custom made for Sensational crew 19656 mode! 
A broadcast band. Wave 
r own home 


fora tiene ne time, 
sale price onty 


M GEE RADIO COMPANY. “Foe kansas cry OUR NEW ADDRESS IS 
C nemitrance witw over. {901 MCGEE St., KANSAS CITY, MISSOURI 
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The Model 
TV-50 


A.M. Radio _—*F. M. Radio 


Amplifiers 


A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing: 


Black and White TV Color TV 


7 Signal Generators in One! 
R. F. Signal Generator for A.M. 
R. F. Signal Generator for F.M. 
Audio Frequency Generator 
Bar Generator 
Cross Hatch Generator 
Color Dot Pattern Generator 
Marker Generator 


‘SPECIFICATIONS: 


R. F. SIGNAL GENERATOR: 


The Model TV-50 Genometer provides complete coverage for 
A.M. and F.M. alignment. Generates Radio Frequencies from 100 
Kilocycles to 60 Megacycles on fundamentals and from 60 Mega- 
cycles to 180 Megacycles on powerful harmonics. Accuracy and 
stability are assured by use of permeability trimmed Hi-Q coils. 
RF. is available separately, modulated by the fixed 400 cycle 
sine-wave audio or modulated by the variable 300 cycle to 20,000 
cycle variable audio. Provision has also been made for injection 
of any external modulating source. 


VARIABLE AUDIO FREQUENCY GENERATOR: 


In addition to a fixed 400 cycle sine-wave audio, the Model TV-50 
Genometer provides a variable 300 cycle to 20,000 cycle peaked 
wave audio signal. This service is used for checking distortion in 
amplifiers, measuring amplifier gain, trouble shooting hearing 
avis, ete. 


BAR GENERATOR: 


This feature of the Model TV-50 Genometer will permit you to 
throw an actual Bar Pattern on any TV Receiver Screen. Pattern 
will consist of 4 to 16 horizontal bars or 7 to 20 vertical bars. 
A Bar Generator is acknowledged to provide the quickest and 
most efficient way of adjusting TV linearity controls. The Model 
TV-50 employs a recently improved Bar Generator circuit which 
assures stable never-shifting vertical and horizontal bars. 


CROSS HATCH GENERATOR: 


The Model TV-50 Genometer will project a cross-hatch pattern 

on any TV picture tube. The pattern will consist of non-shifting, 

horizontal and vertical lines interlaced to provide a stable cross- 

hatch effect. This service is used primarily for correct ion trap 
positioning and for adjustment of linearity 


DOT PATTERN GENERATOR (For Color TV) 


Although you will be able to use most of your regular standard 
equipment for servicing Color TV, the one addition which is a 
“must” is a Dot Pattern Generator. The Dot Pattern projected 
on any color TV Receiver tube by the Model TV-50 will enable 
you to adjust for proper color convergence. When'all controls and 
circuits are in proper alignment, the resulting pattern will consist 
of a sharp white dot pattern on a black background. One or more 
circuit or control deviations will result in a dot pattern out of 
convergence, with the blue, red and green dots in overlapping 
dot patterns. 


MARKER GENERATOR: 


The Model TV-50 includes al/ the most frequently needed marker 
points. Because of the ever-changing and ever-increasing number 
of such points required, we decided against using crystal holders 
We instead adjust each marker point against precise laboratory 
standards. The following markers are provided: 189 Kc., 262.5 Kc., 
456 Kce., 600 Kce., 1000 Ke., 1400 Kc., 1600 Kce., 2000 Kce., 2500 
Ke., 3579 Kce., 4.5 Mc., 5 Mc., 10.7 Mec. (3579 Ke. is the color 
burst frequency.) 


The Model TV-50 comes abso- . 50 
lutely complete with shielded 
leads and operating instructions. 
Only : NET 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C 0. D. 


ty for 10 y it for 10 days before you buy. 
If completely satisfied then send 
$11.50 and pay balance at rate 
of $6.00 per month for 6 months. 
No Interest or Carrying 
Charges Added! If not com- 
pletely satisfied return unit to 


immediately due and payable. 
us, no explanation necessary. 
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MOSS ELECTRONIC DISTRIBUTING CO., INC. 
Dept. 0-77, 3849 Tenth Ave., New York 34, N.Y. 


Piease rush one Model TV-50. 1 agree to poy $11.50 
within 10 days and to pay $6.00 per month thereofter 
it is understood there will be no corrying, interest or any 
other charges, provided | send my monthly payments when 
due. It is further understood that should | fail to make 
payment when due, the full unpaid balance shall become 
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Superior’s new 


Model 670-A 


SUPER METER 


A COMBINATION VOLT-OHM MILLIAMMETER PLUS 
CAPACITY REACTANCE INDUCTANCE AND DECIBEL MEASUREMENTS 


SPECIFICATIONS: 


D.C. VOLTS: D to 7.5/15/75/150/750/1,500/7,500 Voits 


A.C. VOLTS: 


0 to 15/30/150/300/1,500/3,000 Volts 


OUTPUT VOLTS: 0 to 15/30/150/300/1,500/3,000 Volts 


D.C. CURREN 
RESISTANCE: 


T: 0 to 15/15/1850 Ma. 0 to 1.5/15 Amperes 
0 to 1,000/100,000 Ohms 0 to 10 Megohms 


CAPACITY: .00! to | Mfd. | to 50 Mfd. (Good-Bad scale for 
checking quality of electrolytic condensers) 


REACTANCE: 


INDUCTANCE: 


50 to 2,500 Ohms, 2,500 Ohms to 2.55 Megohms 
15 to 7 Henries 7 to 7,000 Henries 


DECIBELS: —é to +18 +14 to +38 +34 to +58 


Superior’s new 


Model TV-11 


ADDED FEATURE: 


Built-in ISOLATION TRANSFORMER 
reduces possibility of burning out 
meter through misuse. 

The Mode! 670-A comes 

housed in a rugged, 

crackle-finished stee! 

cabinet complete with 

test leads and operat a0 
ing instructions 


TUBE TESTER 


SPECIFICATIONS: 


% Tests all tubes including 4, 5, 6, 7, Octal, Lock 
in, Peanut, Bantam, eavtns Aid, Thyratron, 
Miniatures, Sub-Miniatures, Novals, Sub-minars 
Proximity fuse types, etc 
Uses the new self-cleaning Lever Action Switches 
for individual element testing. Because al! ele 
ments are numbered according to pin-number 
in the RMA base numbering system, the user 
can instantly identify which element is under 
test. Tubes having tapped filaments and tubes 
with filaments terminating in more than one pin 


to damage a tube by inserting if in the wrong 
socket 

% Free-moving built-in roll chart provides con 
plete data for all tubes 
Newly designed Line Voltage Control comper 
sates for variation of any Line Voltage between 
105 Volts and 130 Volts 
NOISE TEST: Phono-jack on front panel for plug 
ging in either phones or external amplifier wil 
detect microphonic tubes or noise due to faulty 
elements and loose internal connections 


ere truly tested with the Mode! TV-!! as any of 


the pins may be placed in the neutral position The model TV-11 operates 


used as an extremely sensitive Condenser 


leakages even when the frequency is one 
Leakage Checker. A relaxation type osc 


per minute 


when necessary on 105-130 Volt 60 Cycles 
; le A.C Comes housed in a 
— —~- hg 7 does not use ony ——a beautiful hand-rubbed oak 50 
ype sectors nstead individual sockets are cabinet complete with port. 
used for each type of tube. Thus if is impossible ahle cover 
EXTRA SERVICE—The Model TV-!! may be lator incorporated in this model will detect NET 


SUPERIOR'S NEW MODEL TV-40 


C.R.T. TUBE TESTER 


A complete picture tube tester Tests all magnetically deflected 

* for little more than the price *%& tubes... in the set . out 

of a “make- shift" adapter!! of the set . in the carton!! 
Mfclt-comtained, tncheting’ bate SPECIFICATIONS: 


@ Tests a// magnetically deflected picture tubes from 7 inch tc 
30 inch types 


@ Tests for quality by the well established emission method Al! 
readings on ‘'Good-Bad" scale 


EASY TO USE: 
Simply insert ine cord into any 110 
volt A.C. outlet, then attach tester 
socket to tube base (ion trap need Model TV-40 C.RT. Tube 
not be on tube). Throw switch up for Tester comes absolutely 


complete—nothing else to 


read direct on 
buy. Housed in round cor- 
Good-Bad scale. Throw switch down nered. molded behelite 


for al! leakage tests case. Only 


SHIPPED ON APPROVAL 
NO MONEY WITH ORDER — NO C0. D. 


Try any of the above | 
instruments for 10 days be- 
fore you buy. If completely | Dept. 0-77 
satisfied then send down ¥ “" saeatit RS 
payment aed pay balance | wir dt the mont valance as shown. It ts 
as indicated on coupon. lerst &, inte 
No Interest or Carry- 
ing Charges Added! if 
not completely satisfied re- 
turn unit to us, no explana- 
tion necessary. 
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@ Tests for inter-element shorts and leakages up to § megohr 
@ Tests for open elements 


Quality test 


MOSS ELECTRONIC DISTRIBUTING CO., INC. 
3849 Tenth Ave., New York 34, N. Y. 


lue and payable 


Total Price $47.80 
Balence $66.00 


Model TV-40 Tota! Price 615 66 
$9.45 within 10 days Balence 84 ( 
ponthly for 3 months 


« $28 40 
e = 


DISC-CERAMICONS 
7 : 


4 


STANDARD 


STOCK Classes 


Tea 
rd sete to Distr 


mf to 02 
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es @vailable 
all Erie 


ERIE components are stocked by leading electronic distributors everywhere. 


ELECTRONICS 


ERIE RESISTOR 


ERIE, PA 


COMPARE ON 'A SQUARE 


the superior transient 
response of 

Jim Lansing Signature 
extended range speakers 


A combination of tight electrical and rigid 
mechanical coupling account for the ex- 
ceptional transient response of Jim Lansing 
Signature units. 


Tight electrical coupling results from high 
flux density and close voice coil tolerances. 
Rigid mechanical coupling is achieved by 
use of a 4” voice coil with a 4” dural 
dust dome attached directly to it. Thus, 
cone area between coil and suspension is 
kept relatively smali; compliance between 
coll and dome is eliminated. 


Structurally, when a 4” voice coil and 
dome are used with a curvilinear cone, 
a shallow piston assembly is made pos- 
sible. This shallow form factor permits a 
better distribution of highs than would a 
deep cone. 


Remember, only Jim Lansing Signature 
Speakers are made with 4” voice coils. 


James B. Lansing Sound, inc. 
manufacturers of precision transducers 

2439 Fletcher Drive, 

Los Angeles 39, California 


YOLVYINID JAVM 


@ ACROSOUND ULTRA-LINEAR 
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DISTRIBUTOR 


DIVISION 


CORPORATION 


ERIE, PA 


* LONDON, ENGLAND - TRENTON, ONTARIO 


HI-Fl AMPLIFIERS 
need 


HI-FI transformers 


The quality of an audio power ampli 
fier is dependent on two factors 


1. The quality of the output trans- 
former 


2. The merits of the circuit used 


The finest amplifier quality comes 
from the optimum integration of the 
best transformers and the best circuits 
The quality of Acrosound output trans 
formers is accepted throughout the 
world as being unequalled. The dis 
tinctive features of Acro design are 
unique and protected by patent. The 
merits of Acro-developed Ultra-Linear 
circuits are likewise accepted as the 
best. The combination of the two fac- 
fors makes the finest sounding and 
finest performing amplifiers obtainable. 


Full data on Acrosound Ultra-Linear 
transformers and circuits, available on 
request, shows why Acrosound trans- 
formers are best and why Acrosound 
Ultra-Linear is the world’s standard of 
performance 


Acrosound transformers are 
available at leading distributors 


Acro Products Company 
369 Shurs Lane, Phila. 28, Pa. 


TRANSFORMERS AND CIRCUITS 
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New Antenna Standards 


(Continued from page 41) 


tics of an antenna that must be con- 
sidered in rating an antenna. For the 
method of rating suggested here, each 
one of the five is given equal weight 
This means, for example, that the hor- 
izontal response of an antenna is 20 
per-cent of the total rating. Conse- 
quently, if an antenna had a perfect 
horizontal response, it would be rated 
as 20 per-cent. It is suggested that an 
antenna with a beamwidth of 10 de- 
grees be considered perfect. Conse- 
quently, such an antenna would carry 
a horizontal response rating of 20 per- 
cent. A dipole with a beamwidth of 50 
degrees would carry a rating of zero 
per-cent. Any beamwidth between 10 
degrees and 50 degrees would be rated 
accordingly, with each degree below 50 
equalling one-half per-cent. Thus, for 
the antenna whose pattern is Fig. 1C, 
the difference between its beamwidth 
and the beamwidth of the dipole is 32 
degrees. Since each of these degrees 
is equal to one-half per-cent of rating, 
the horizontal response part of its sig- 
nal-to-noise figure would be 16 per- 
cent. 

Most antenna manufacturers 
automatic test equipment for record- 
ing the horizontal patterns of their an- 
tennas. The antenna under test is lo- 
cated at a minimum of 10 wavelengths 
from the transmitting source and at 
least 5 wavelengths above ground. The 
signal from the test antenna is simul- 
taneously fed to a logarithmic meter 
and the input of a polar recorder. The 
turntable of the recorder is selsyn-con- 
trolled through the antenna rotator 
drive mechanism, and after the trans- 
mitting level has been set, an auto- 
matic rotation of 360 degrees estab- 
lishes a finished polar pattern. More 
detailed information on such measure 
ments are found in the April, 1953 is- 
sue of Rapio & TELEVISION NEws 

The front-to-back ratio of an an- 
tenna establishes the ability of the 
system to reject an undesired signal 
180 degrees away from the desired sig- 
nal. Front-to-back ratio is expressed 
as the forward gain of the antenna 
(voltage ratio) divided by the gain 
from the rear, with the resultant con- 
verted to db. 

In well-designed antenna systems, 
the gain from the rear of the antenna 
is less than that of the standard refer- 
ence folded dipole. The value of front-to- 
back ratio, as related to signal-to-noise, 
is that a high front-to-back ratio 
effectively eliminates one-half of the 
polar pattern with its accompanying 
noise factor and interference. Almost 
equally important is the system's abil- 
ity to reject unwanted noise from the 


side. 


use 


For purposes of rating the front-to- 
back and front-to-side rejection of an 
antenna, it is suggested that a front- 
to-back voltage ratio of 10 (or 20 db) 
be accepted as maximum for a full 20 
per-cent rating. Assuming, for exam- 
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ple, that a particular antenna has a 
forward gain of 4.5 (12.25 db) and a 
gain from the rear of .631 (—4 db), 
the front-to-back ratio would be 6.34 
Dividing this by 10 and multiplying the 
resultant by 20 per-cent will give the 
front-to-back percentage rating of the 
intenna; in this case, 12.68 per-cent. 
[he same can be done for the front- 
to-side rating. To obtain a composite 
figure for front-to-back and front-to- 
side ratios, simply take an average of 
both ratings. Say, for example, that 
the particular antenna under test has 
1 uniform 20-db rejection from the 
sides. This gives the voltage ratio of 10 
for a full 20 per-cent rating. Going 
one step further, for a single figure 
representing both front-to-back and 
front-to-side rejection, we would add 
12.68 per-cent to 20 per-cent and di- 
vide by 2. This gives 16.34 per-cent. 

The average antenna is designed as 
close as possible to match the average 
surge impedance of the transmission 
lines most commonly used. The effect 
of a mismatch at the antenna ter- 
minals is to reduce signal transfer and 
‘auses a general degradation of the 
horizontal pattern. If a mismatch oc- 
curs between the transmission line and 
the antenna, standing waves will de 
set up in the transmission line with a 
resultant loss of signal. 

The ideal antenna would have a 
perfectly resistive termination match- 
ing the 287-ohm surge impedance of 
standard transmission lines. This would 
rive a voltage standing-wave ratio 
(v.s.w.r.) of one. Since this is the min- 
imum that can be attained, it is sug- 
gested that this receive the full 20 per- 
cent rating. A v.s.w.r. of 1.5 should be 
rated zero per-cent since it represents 
a severe case of mismatch. For 20 per- 
centage points, therefore, we have the 
range from 1 to 1.5 v.s.w.r. Thus, each 
025 of v.s.w.r. below 1.5 equals one 
per-cent. If, for example, a test an- 
tenna had an average terminating im- 
pedance of 200 ohms for channels 2 
through 6, and 400 ohms on channels 
7 through 13, we would compute its 
terminating impedance rating as fol- 
lows: its v.s.w.r. for channels 2 through 
6 equals 287 divided by 200 or 1.44. For 
channels 7 through 13, the v.s.w.r. 
equals 400 divided by 287 or 1.4. (The 
largest value is always the numerator.) 
The average v.s.w.r. for channels 2 
through 13, therefore, is 1.42. The dif- 
ference between this and 1.5 is_ .08, 
which when divided by .025 yields 3.2 
per-cent 

Earlier, we referred to gain as a 
semi-meaningless criterion of antenna 
comparison. However, forward gain 
has a great bearing upon over-all per- 
formance and has some meaning when 
considered together with the other per- 
formance factors. The forward gain 
also helps to establish the front-to- 
back ratio of an antenna. The sug- 
gested ideal value for forward gain is 
20 db for a 20 per-cent rating. Since 
the db scale is logarithmic, a direct 
proportion between the db rating of an 
antenna and the percentage scale is 
not possible. However, by converting 
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From NEWCOM B’S 
Big, NEW HI-FI LINE 


The two new Compacts, with amplifier, preamplifier and control unit 
all in one...the new Classic 200 FM-AM Tuner, the answer to years 
of demand...just three of the twelve all new components in the 
Newcomb line —a line which offers an amplifier for every hi-fi need. 
All twelve reflect the engineering leadership for which Newcomb 
has been famous since 1937. Visit your dealer ...see and hear the full 
Newcomb line — priced from $59.50 to $297.50. You'll understand why 
Newcomb is your best buy in hi-fi! 


cudiophile net 


Hi-Fi COMPLICATED? EXPENSIVE? 
NOT WITH NEWCOMB'S COMPACT 12! 


Newcomb offers every music lover authentic high fidelity with a minimum of 
expense and trouble in the new Compact 12. Provides unequalled flexibility 
and range of sound control. Needs no cabinet. Just plug it in, connect it to a rec- 
ord changer and speaker. But if you prefer to use cabinetry, it includes Newcomb's 
exclusive “Adjusta-Panel” feature for easy installation. Simple to move — ideal 
for apartments! U/L approved. 


Compact 10-4 simpli- 12-watt high fidelity amplifier — preamplifier —-contro! unit 
fied 10-watt version of exceptional | . "ios than 1% distortion at 12 watts « response +1 db 20 
performance at only $7950 to 20,000 cycles « separate crossover and rolloff controls give 

audiophile net 36 different recording Curves e input selector and rumble 
filter « 7 inputs e« mike input e tape input « output to tape e« 
wide range separate bass and treble tone controls, bass range 
—15 db to +18 db, treble range —18 db to +16 db « hum 
balance control « new level Control « advanced design loud- 
ness control « size only 4¥e” high x 1242” x 9”. 


FOR SUPERIOR RADIO RECEPTION 
NEW Classic 200—2 knob FM-AM Tuner 


For years now, satisfied Newcomb amplifier 
owners have asked for a tuner by Newcomb. Here 
it is—the Classic 200 high fidelity tuner to deliver 
the utmost to a fine amplifier! It, ton, is compact 
in size. 


Compact 12 Specifications 


Designed for use with any amplifier having its own controls 
Fully enclosed, beautifully tinished to use as is, or the ex. 
Clusive ‘Adjusta-Panel'’ makes cabinet installation siraple 
JL approved. Output is 10 volts at less than 44%. 1 volt at 
less than 4/100%. Effective to 200 feet from amplifier. Many 
new Tr advances in both FM and AM sections. Results 
30 db of quieting with only 142 microvolts input on FM. 1 
microvolt AM sensitivity for 1 volt output. Only 646” highx 89GQQSO0 
11lYe" x 11%". cudiophile net 


HI-Fl GUIDEBOOK 


“Hi-Fi Ils For Everybody” Explains the how and why of authentic 
high fidelity * How to buy and install economically « Informa- 
tive and thoroughly illustrated « Not a catalog 


ia | Loa W Cc ©) fa BS“ Sins’ bee al and Tuners 


wooo ee nnn ne enna 


’ . Ft 
Here’s 25c for new book, a — tee snails 
“HiFi Is For Everybody exington ve., ollywoo , aliforna 


Please send free catalog 
of Newcomb's complete 
line of 12 new hi-fi prod 
ucts, plus name of my 
nearest Newcomb dealer 


Name 


Address 


City __lone State — 
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LEARN MORE ABOUT 
SOUND AND SERVICING 


witt RIDER sooxs: 


SOUND: 


GUIDE TO AUDIO REPRODUCTION 

A to Z explanation of the reproduction of sound 
design, construction, assembly and testing 

of sound systems and their components. Valu 

able for service technicians, engineers, amateurs 

Over 250 (52 x BY2") pages. Only $3.50 


HIGH FIDELITY SIMPLIFIED 

Story of high fidelity clearly told, easily under- 
stood. Tells what to buy and what to do. HIGH 
FIDELITY MAGAZINE said of this book, * ful- 
fills its title.’ Chapters include: Sound; Acous- 
tics; Simple Loudspeaker; Hi-Fi Loudspeaker; 
Basic Amplifier; Record Player; The Tuner; and 
a list of hi-fi component manufacturers! 

208 (5/2 « BY2”) pages Only $2.50 


HOW TO SERVICE TAPE RECORDERS 

The complete tape recorder story practical, 
easy to understand! Covers operation of record 
ing heads and drive mechanisms used by various 
manutacturers. Electronic circuits diagrammed 
and explained. Trouble shooting techniques il- 
lustrated. Also tells how to set up a tape re 


corder repair shop 
Only $2.90 


52 x 842". Soft cover. 


SERVICING: 


TV FIELD SERVICE MANUALS 

Vols. | & 2 

Finest practical data for in-the-home servicing 
Tube layouts; picture tube adjustments; front 
and rear controls; tube compliment; tuner and 
horizontal oscillator adjustments; key voltages; 
dial stringing; trouble symptoms. Spiral bind- 
ing; books lie flat 

VOL. 2 covers Bendix, Capehart, CBS Columbia, 
Crosley, DuMont. 160 (52 x 842”) 

sages, Wiles Soft cover Only $2.40 
VOL. 1 covers Admiral, Affiliated Retailers (Ar- 
tone), Aimcee (AMC), Air King, Air Marshail, 
Allied Purchasing, Andrea, Arvin and Automatic. 
128 (52 x BY2”) pages. Soft cover.Only $2.10 


PICTURE BOOK OF TV TROUBLES, Vol. 
First of new “TV Case History’’ series on 
how to diagnose TV receiver troubles by means 
of picture and waveform observations. All ma 
terial is the result of actual troubleshooting 
done in the Rider lab! Over 65 ‘faulty’ picture 
tube pattern illustrations over 150 wave- 
forms (normal and abnormal). Chapters include 
Pulse-width Type (Synchroguide); Phase Detector 

Stabilized Multivibrator; Phase Discriminator 

sine wave oscillator (Synchrolok); Phase De 


tector—-sine wave oscillator 
Approx. 80 (5Y2 x 842") pages. Only $1.35 


HOW TO USE TEST PROBES 

Only book cf its kind! Written by two of the 
country’s leading electronics experts! Covers all 
types of test probes used with VOM's, VTVM's, 
and scopes ells which probe to use, where 
to use it, how to use it! Chapters include: Re 
sistive High-Voltage D-C Probe; Capacitance- 
Divider High-Voltage A-C Probe; Test Cable 
Shielding and Test-Circuit Loading Fundamentals; 
Resistive Circuit-tsolation Probe (''D-C Probe’); 
Compensated R-C (‘Low Capacitance’) and 
Cathode Follower Circuit-isolation Probe; Rec- 
tifying Probes for the VIVM; Demodulator 
Probes; index. Approx. 176 (52 x 842”) pages 


Probes; index. Approx 
176 (5\2 x 81/2”) pages. Only $2.90 


OBTAINING AND INTERPRETING TEST 
SCOPE TRACES by john F. Rider 

At last! The key to successful use of the oscil- 
loscope! Covers radio, audio, television, trans- 
mitters—-everything about the meaning of scope 
traces. More than 800 waveforms! Typical 
Chapters: interpretation of Test Scope Traces; 
Sine & Complex Waveforms; Square Waveforms; 
Rectangular Waveforms; Saw-Tooth & Trape- 
zoidal Waveforms; Differential & Integrated 
Waveforms; Modulated Waveforms; Response 
and S Curves; Scope Controls; Phase & Fre- 
quency Scope Traces; Test Set-ups. Soft cover, 
192 (5¥2 x 82") pages, illus Only $2.40 


In Canada, all prices approximately 5% higher! 
Buy these Dooks now from your jobber .. . bookstore 
+g+ Sf nat available from these sources, write to: 
law pus.isHer, 480 Canal St, 

‘NC —=—- New York 13. N.Y. 
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the db gain to voltage ratio, such a 
proportion is possible. If an antenna, 
for example, has an average gain of 
12.25 db for channels 2 through 13, this 
can be converted to a 4.25 voltage ratio 
gain. This figure, divided by 10 and 
multiplied by 20 per-cent, gives the 
per-cent rating for this characteristic. 

The ability of the antenna to reject 
fixed noise and interference from above 
and below is most important. Vertical 
patterns may be analyzed in a similar 
manner as for horizontal patterns, and 
the same techniques may be used for 
its measurement and rating. 

Table 1 summarizes the suggested 
rating limits for the five basic antenna 
characteristics. A single rating for any 
antenna is obtained simply by adding 
the percentages in each category. —3}) 


Choosing Your Speaker 


(Continued from page 40) 


Two-way speakers are a step up in 
the high-fidelity ladder. Additional im- 
provement may be realized, however, 
by greater speaker specialization, 
through a speaker system composed of 
two or more separate units working 
independently of each other, electrical- 
ly and mechanically. Such a system is 
usually composed of a woofer for the 
low frequencies, a mid-range speaker 
(sometimes called a squawker) for the 
middle-range frequencies, and a tweet- 
er for the high frequencies. (Fig. 8.) 
These specialized loudspeakers may 
be, individually, of considerably re- 
stricted range as compared to a single 
wide-range speaker. Within that re- 
stricted range, however, they may be 
exceedingly efficient. A woofer of the 
15” variety may not be of much value 
above 2500 cps, but in the range from 
40 cps to 500 cps may have extremely 
high output. Likewise, a tweeter may 
exhibit no response below 3000 cps 
but have excellent efficiency from 
5000 eps up. Such specialization of 
individual loudspeakers for particular 
bands is the means of creating the fine 
hi-fi systems we know today This 
breakdown into special purpose speak- 
ers such as woofers, mid-range, and 
tweeters not only allows them to be 
designed for maximum efficiency in 
their respective ranges, but allows 
them to be designed for other impor- 
tant characteristics that differ from 
one category to the other 

For instance, a woofer diaphragm 
must be as rigid as possible to with- 
stand large low-frequency excursions 
Rigidity is built into the speaker 
through the use of a heavy and deep 
cone. Such a structure would not be 
desirable in wide-range speakers be- 
cause it would result in poor and nar- 
rowly beamed highs. Compromises are 
made in the case of the wide-range 
unit so that it may operate fairly 
well over the whole range, whereas in 
the case of the woofer only, no com- 
promise with low frequency operation 
is made. 

Specialization of the tweeter type 
of unit has made it possible to develop 


efficient high-frequency radiation, and 
over a wide angle, far better than in 
the case of the general purpose speak- 
er. In discussing the case of the diffu- 
sicone type of speaker, the mechanical 
crossover attempts to uncouple the 
center area of the cone from the main 
cone to lighten the moving system for 
the highs. Of course, such mechanical 
coupling cannot be 100% perfect and 
so again the general purpose speaker 
has been compromised. In specialized 
tweeters, however, no such problems 
exist because the diaphragm is small 
and the entire moving system is as 
light as possible. Furthermore, the 
tweeter horns may be designed to give 
maximum dispersion over a wide angle 
through the use of special horn ex- 
pansions. The shapes of the tweeter 
horns are such as to restrict radiation 
in the vertical direction, and spread it 
out in the horizontal direction. This 
is accomplished by either multicellu- 
lar type horns, or the newer widely 
accepted “reciprocating flare’ type. 
(Figs. 1 and 8.) 

From this digression we will see 
that woofers and tweeters (and mid- 
range speakers), being specialized in 
design, perform their intended opera- 
tions more satisfactorily than a single 
wide-range speaker that must perform 
all functions. In buying speakers for 
hi-fi systems, one should therefore be 
cognizant of the fact that a restricted 
frequency range listed for a particular 
speaker does not signify that it is a 
low-grade speaker. It may, on the 
contrary, signify that it is an extreme- 
ly fine specialized loudspeaker for a 
particular system application. The 
choice of component speakers of a 
multi-speaker system will depend upon 
the degree of complexity one’s budget 
will allow. A simple two-way system 
may be made of a 12” woofer and a 
separate tweeter with an electrical 
crossover network. These components 
may be selected on two different bases. 

If one already has a good wide- 
range speaker, he may electrically 
convert it into a woofer, and then add 
a separate tweeter. Such an opera- 
tion usually works very well, since a 
single wide-range speaker is usually 
more efficient in the low end than in 
the high end. Therefore we may uti- 
lize its low-frequency capabilities and 
restrict its high-frequency perform- 
ance, in essence making it a special- 
ized speaker--a woofer. How do we 
restrict its high-frequency response? 
The simplest method is to use a high- 
pass filter connecting a tweeter to the 
same line feeding the woofe1 This 
filter couples high-frequency energy 
from the amplifier directly to the 
tweeter, which will do a much more 
efficient job of radiating the high fre- 
quencies than the wide-range speaker 
normally could do. 

A better way to convert a wide- 
range speaker to woofer operation is 
to use a full “LC” crossover network 
A crossover network is an electrical 
filtering system which accepts at its 
input terminal the whole gamut of 
frequencies, then separates the high 
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ITS MEW! 
DIRECT to YOU 


frorn the manufacturer 


New 


Imperial V — 
12-tube 
AM-FM Tuner Kit 


@ Band width—200 kc 

@ Tuned RF stage 

@ Tuning Range 88-108 mc 

@ Sensitivity 5-10 u/v, 20-30 db 
@ tron core tuned 1.F. disc. trans 


NEW Approved policy 


Now, for the first time you can buy high-quality 
audio, test, TV, AM-FM receiving equipment at 
unheard-of low prices! 


New Approved policy eliminates percentages to 
“‘middiemen”—brings equipment direct from factory 
to you for buys that can't be beat . . . anywhere! 


} 


rn “ 
Model A-800 
Pre-Amp kit 


© 6CB6 RF amplifier © 6AB4 mixer | 


® 6AB4 oscillator © GAU6 Ist IF 

amplifier © 6AU6 2nd |.F. amplifier 

@ 6AU6 Ist limiter © 6AU6 2nd limiter 

@ 6AL5 detector © 6C4 cathode follower output 

@ AM tuning range 530-1650 kc @ 6BA6 RF amplifier 

© 6B£6 converter © 6BA6 Ist I.F. amplifier © 1N34 or 1N60 crystal diode 
detector @ Tuned RF stage © Chassis dimensions: 934” long, 5” high, 8” w 


Complete kit of parts including tubes, mates and $3750 
schematic diagrams 
Wired and tested. $5.00 additional 


V-5 AM Receiver Kit 


th compiete 


New V-9 FM Receiver Kit p 


THE BINAURAL TWINS 


Start Your Hi-Fi Installation the Economical Way 


. ained 
uning range * 
6BA6 RF Ame 
6BE6 converte 
OBAG ist | F 
6AL5 detector 
‘ athode f 


pensitivity 5m 


n core tuned 
ection variable 


7 yned RF stage 
omplete kit of parts, including AC power sup 
ply, tubes, pictorial and schematic diagrams 


® Dimensions 944" x ‘ 


$2,450 


New &-465 
Field Strength Meter 
0-100 Microvolts Full Scale 


@ 12 Channel High Gain 
(standard coil) cascode turret 
tuning front end 
@ 68Q7—RF 
© 6/6 oscillator-mixer 
© 6C86 high gain Ist 1.F 
@ 6AU6 high gain 2nd IF 
@ 1N34 crystal diode (meter 
rectifier circuit) 2nd detector 
@ 6AU6 amplifier (for earphone 
or scope use) picture carrier 
onl 
@ Signal indicator, 6” large face, 0-500 microammeter 
@ Self-contained power supply 115 volts, 60 cycles 
® Calibrated in relative microvolts—2 scales: 0-100 microvolts and 
25-30,000 microvolts 
@ UHF calibrated reference scale 
®@ Panel mounted “Off-On” indicator 
®@ 300 of 72 ohm output 
© UHF strips available on order 


$5950 


Wired and tested with tubes and instruction book 


®@ Self-contained AC Power Supply 

®@ 3 section variable condenser 

@ Tuning range 88-108 mc 

© Band width 200 kc 

@ Sensitivity 10 microvolts 20 db 

@Tuned RF stage 

@ tron core tuned | F.—disc 
trans 

© 6CB6 RF. amplifier 

© 6AB4 mixer 

@ 6A64 oscillator (temp 
compensated) 

© GAUG ist | F. amplifier 


®@ 6AU6 2nd 1.F. amplifier 

© 6AU6 Ist limiter 

© 6AU6 2nd limiter 

© 6AL5 detector 

® 6C4 cathode follower output 
© £65 selenium rectifier 

@ Dimensions 9%” x 5” x 5%” 
Compiete kit of parts including AC power sup- $2950 
ply, tubes, pictorial and schematic diagrams 


Now &-900 
UHF Signal Generator 
450-900 MC on Fundamentals 


ae aba 


o a 


t min a 
lv minimu ) 


band 


hm terminated 


$5950 
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APPROVED 


INST 


and low frequencies and retransmits 


NEW STOCK OF FIRST QUALITY them on separate channels. Such a 


GIFT OFFER! network will prevent high frequencies 


T E LT ig Oo N T U tc t 4% One 6BG6G tube from getting into the woofer speaker 

will be shipped where they would be uselessly burned 

GUARANTEED! LOWEST PRICES FEVER! De cteckesiee bn and detours them to the tweeter. 

eee © Jing this ad e frequency at which the low-high 

Ali tubes individually boxed ... unconditionally guaranteed for one year! separation takes place is called the 
Type : Type Price Type Price Price y Price crossover point. 

i 5 6F5GT .. ae : The crossover point should be se- 
ry oe = : lected so that there is smooth transi- 
6J5GT ... Z J ee tion of operation from one speaker to 
=— oes ' the other. The woofer should “roll 

off” as the tweeter output comes up. 

(Fig. 9.) If the tweeter cut-off fre- 
quency is 2000 cps, the crossover fre- 
quency would normally be chosen 
somewhat higher than this figure to 
insure that the tweeter is fully opera- 
tive in the band above the crossover 
and that damaging low-frequency cur- 
“— es rents do not enter the tweeter in the 
GAXSGT é 1172661 range where it is not capable of trans- 
Se era toner] P—SPECIAL!—till DEC, 1 | mittine sound. Fortunately” there ar 
three 6SN7 tubes and 25 as- Type Price Type Price Type Price several types of crossover networks on 
sorted resistors with each order of $25 or more ‘55 6BO6GT .75 12BE6 the market that permit a wide choice 
40 tee? 80 12BY7_ of crossover points and impedances 

ye weer wees 6Ts of tweeters with different cut-offs from 


TERMS: Save all freight and postage charges. All : 5 6W4GT 3 12SL7GT . 
orders accompanied by full remittance will be shipped 34 12AT?7 , 12897. which to choose in composing a sys- 


POSTAGE PAID anywhere in the continental U.S.A. .38 12AU7 147 25i6GT . tem. What cut-off frequency horn 


25% deposit required on C.0.0.'s. Minimum order ° 12BA6 e S5O0L6GT h , " aa . ; 
$10.00. Open accounts to rated firms omy ev pepuaan Gamane GE Abe REPEATING should be chosen for a particular ap- 


Send for Free complete tube listing and THE auGcusT Pree | ao a CPT plication depends upon the woofer 
t st. . . . 
monthly specials! Get on our mailing list. system with which it is to be used. If 


TELTR & L we start with our wide-range speaker 

(Fig. 9), wherever we choose to cross 

428 Harrison Ave Dept RN 11 Harrison, N. J over we can be reasonably certain that 
oe . ‘ . . . 


the woofer will have enough energy 
Phone HUmboldt 4-9848 output to bridge over into the tweeter 


region. In this case the selection of 
y the proper tweeter is a matter of 
Now! A Famous Name Brings You musical taste. If we cross over at a 
high point, say 5000 cps, then the large 
speaker will handle the lows and mid- 
dle with the normal mellowness of a 
| cone speaker, while the tweeter will 
; : give a “horn” crispness and brilliance 
to the upper middle notes and trebles 
Ay Individually If, however, we prefer a more pro- 
Tested nounced “presence” effect-—-the horn- 
2 vets like type ef sound projection -in the 
4 deen : middle musical tones, then we may 
| select a tweeter that crosses over at 
y yy’ = 24 numbers 600 cps. The hi-fi enthusiast can play 
to choose upon his hobby just as much as he 
= pleases if he plans flexibility into his 
equipment. It is for this reason that 
we stress the point that starting a 
high-fidelity system with a single 
Known the world over for finest quality screw and nut {~~ 45 = wide-range speaker is not a sign of 
drivers, VACO now brings you the finest in pliers! hi-fi weakness, but rather a corner- 
Your choice of all popular styles and sizes .. . at prices vee > eek Maieeieibe anitens 
~ ys « « < ba - 
consistent with VACO quality. may be obtained by adding a tweeter 


L . for the VACO Vari-Board “a / F to an existing general purpose speaker, 


Fig. 11. New multi-impedance, multi-cross- 
over dividing network permitting variety 
of speaker systems to be used together. 


Needle 
Nose 


Next time you need pliers look for the famous Vaco 
Vari-Board and be sure you get the right plier for the 
job! Every plier displayed on the board is made to 
the same uncompromising standards of excellence... 
individually heat treated with milled bit and palm- 
fitted handles for precision action and sure grip. = ~~ on™ : 


All Pliers Unconditionally Guaranteed by VACO 


VACO PRODUCTS CO. Erecge tr. itineis 


Warehouse Branches in Principal Cities @ In Canad: Vaco-Lynn Products, itd. 
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3 TUBE oa. 1M Intest acteurs which rombines aie a | NEW POCKET AC-DC VOM 
CIRCUIT 6.4 EMME nit Pally automatic — requires ne toner | MULTITESTER 


singly, ea. 6.95 tuning — no manual control Automatically 
turns on and off with set. Completely hidden 
from view — mounted in back of the set 
Instantly installed — requires no further at 
tention. Improves quality of both picture and 
sound signals Eliminates noise — improves 
signal-to-noise ratio. Features famous ‘Cali yette has ever of 
the NEW ovtomonc fornia’’ circuit with three tubes. Works on ~ ide Kange AC 
TY BOOSTER ail VHF channels. Uses two 6J6 tubes and | MULTITESTER 
one 6BKT7 Attractive metal inet 4” «x ideal portable unit that 
56%” x 4%". 110-125 volte, : ne the com 
Complete with tubes and instructions. Shpg 


wt 2% 
CASCAMATIC TY BOOSTER. 
List $29.95 In Lots of ea. 6.45 


Singly, ea 6.95 


Instrument is one of 
the best buys Ub 


MENTS Has 1000 of 
STOP-GO SESSIONS TIMER | gular ‘with 


The timer that’s almost human. Just 
set this marvelous Se-siens§ electric 
timer mechanism to switch en or off 
your radice, television, or electrical 
appliance automatically Will tura on ete j 
Genuine . ™. your radio at any desired time. Has evices 
. - . miracie ‘Sleep Switch"’ se that you can P 

RECORDING TAPE play your radio when you go to bed and ry 

it turns off automatically at a pre-set 
No. MS-67 time, allowing up te 90 minutes to 
LAFAYETTE made a terrifi 4 75 elapse. With mounting bracket. For 117 

” 


deal with one of the leading 
manufacturers of recording tape volts 50/60 cycles AC 


to supply us with their regulor 


tape which sells for aimect [YACHT STYLE BAROMETER 


twice our pre WE GUAR.- 3 

ANTEE ABSOLUTE SATIS. @ Made in Germany $575 —52 db eutpet level 

FACTI 

COD 's errno Ary th wy be ag tt @ Hardwood Polished Case Renge 30 - 10.000 cps 
© 10 cable end e He 


al-quailty recording tape obtainable. Highest performance @ Solid Brass Spokes 
for thousands of playings. Red Oxide Base tn a smooth May be used on wall or d ‘ connecte lec 
uniform coating; greater signal strength; with maximum face porcelsinized ' eveal really f ! 
fidelity; uniform frequency response from 40-15,.000 cps tricate ‘ uw u 

i 8 Polished 


3 LENS TURRET MICROSCOPE Diameter by Lis" deep. Fo 

100X-200X-300Xx F-S!1.... ‘ Net 5.75 

Pression buit ter | 12" COAXIAL SPEAKER | / | 
—_ 


accuracy ond long lasting service 
Triple position turret holds 3 12-inch Alnico V PM with 1 inch wok 


echromatic color-corrected objec- coil and heavy yi - e ee °. alls 
tives for magnification of 100K, |. oe ee lostion snacied 


200K end 300K power! Heavy bose 


6 


Duel knob focusing by reck end > py Wt 


pinion Adjustable plone sub-stege ¥ 
mirror. High-grade microoptics SVOCE NO. M2 
Ly ! 


Complete with A REAL BARGAIN IN. ~™ 
slides. Shpa. Wt. 4's Ibs CRESCENT, 3 SPEED AUTOMATIC 
F-10 __ NET 7.45 | “INTERMIX" RECORD CHANGER 

MAP MEASURER & Brand new, in original Western 
COMPASS i wt Fg ty = 


5 i 


; 


@ Not a gadget—a real instrument! cord, battery cord and plug 
(less batteries). Money back 
guarentee Act now while they 
@ Use on any size map last! Uses Burgess XX30E and 
Ideal for motor ist—camper—hunter—boating| WITH TURNOVER SR batteries at $1.55 per set. 
enthusiast! Just trace along route and read 
‘ CRYSTAL CARTRIDGE 
distance dial! Buyiit Magnet 
sre ggasi Maan om| CRYSTAL CARE ane! SONOTONE 9980-S 
F-47.. Net 1.69 1s peeriess perto ecords TURNOVER CERAMIC PHONO CARTRIDGE 
: ~ - ' : a WITH DUAL SAPPHIRE NEEDLES 


turn ower cartridge and a a } Ss v 
4 x 40 FIELD GLASS | piiscces tor excenents rprod tomat t off atter REPLACEMENT FOR 
@ imported from Germany last record Direc m drive ture p act tant speed COLUMBIA 360—vmM— ¢ 
Built Magnetic Com motor tor er ate nstalied 1 yarn ’ WEBSTER AND CRESCENT 
a uilt-in Magnetic pass. ‘ Vie clearance te ed ve oF 1 « be RECORD CHANGERS a. 


@ Smooth Center Foeusin 
seenthen object 4 ti " SPECIFY STOCK NO. PK-40 
drugstor In tots of 5, each . 3.50 Singly, each 


yo a e™ ; BATTERY ELIMINATOR 


light gatherir g power. ¢ i i 
neck strap - 

F-39 ——~s Included  cceen any aieaa c AND 
PRECISION DRAFTING SET 4” eed at fuil toad. 15 HARGER 
1! Pieces—Fitted Felt-Lined Case eee ee en, ee ee was 3675 


Made in Germany, of heavy brass. nickel 


the truments 4 : 1 ee 
many, of heavy brass, niche For 115 volts | SPECIAL 


@ Measures curved or irregular shapes! 


é 


I 


clude * Compass with pencil and pen 
Points and tengthening bar 5',” Ov- 


vider, three 3°,” sidewhee! bow dividers Ph C 
with needle pornt, pen point and pracil ono artr 
point. 5” Ruling pen, extra handle for n 
pen of pencil, capsule with extra lead 3.5 volt 
! terchangeability of these many parts Guaranteed hich « eta ‘ Typical Lafayette Value. Made by leading manufacturer 
makes this an exceptionally versatile set t rlacement i tri Operates trom 110 VAC and supplies & voit DC up t 
Y — money Sach— it thes set is not . Weot 10 rn | ' amps continueus, 15 amps intermittent. 9 Positron + 
2? 7 worth twice eur price " } nan . "ir ; nmne .. adjusts output tor any drain trom s ame wu As 
of et 2.75 2. c lery charger delivers approx. & amps tape 
rE, — LIST PRICE $5.50 amps, tower rates obtained trom other taps 
rate voltmeter and ammeter. Size 8'4 a 7'4 x 7 


3-SPEED STOCK NO. PK-tI-: each Cabinet. Shpg. Wt. 16 ibs 


. — ’ PHONO MOTOR 
= wor BARGAIN CATALOG DEPT. RK | 
} bai st WITH TURNTABLE FOR LEISURE HOBBYIST e WEW YORK,NY. | 100 Sitth Ave 
Plays 33's, 45 and 78 RPM records. Quiet dependable - & slars BROMK NY "$42 £ Fordham Rd 


operation assured by rubber shock-mounted friction type - + 

motor. Speed change control permits instantaneous meshing co - Fie : 

of proper idler for desired speed. Shpg. Wt. 3', Ibs. List f ' Eau t, PA. Syet NEWARK HI 7 24Contral Ave 

Price $10.95, . V & HAM SUPPLIES. Croce PLAINFIELD. NJ. 139 West 2nd St 
4 fo reat " w ‘ 

Stock No. ML-13 Net 4.95 our free copy BOSTON, MASS. | 110 Federal St 


ltt ee ee ee 
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ravLlectric 


CONVERTERS 


Provide 


House Current 
Anywhere 


sttery in car, truck 
be t 
anywhere! 

Easy! WN nsta r iq Trav- 

Electric into cigar jhter on das! 
Trav-Electric Operates: 

® Tope Recorders ® Dictating Machines 

® Electric Shavers @ Small Electric Drills 


© Radios ®@ Portable Phonographs 
® Soldering Irons @ Etc., etc., etc. 


6 Models—I0 to 100 Watts 


—a size for every need 


" " 
MIDGET = 
Mode! 6-11160 
10-15 Watts 
About as small asa 
pack of cigarettes 
$11.95 LIST 


"JUNIOR" 
Model 6-110 
115 Cycle—30-40 Watts 
$12.95 LIST 


“SENIOR” 


Models 6-1160 
Size 2'/," « 2'/," 2 4,” 
35-40 Watts 
$15.95 LIST 


"MASTER" 


Model 6-51160 
40-50 Watts 
Size 4° «1 5° 1 6” 
$27.50 LIST 


“SUPER” 


Model 6-71160 
(Shown at top of ad) 
60-75 Watts 
Size 4° 05" x6 
$37.95 LIST 


—and now, the "CHIEF" 


New t t—-Mode! 6-81160—75-100 


Watt sit nat {} witch 
$49.95 LIST 
See your Electronic, Hardware, 
or Automotive Jobber or Dealer 


Terado Company 


Designers and Mfrs. of Electronic Equipment 
1058 Raymond Ave., St. Paul 14, Minn. 


_ =. 
PORTABLE PHONOLRAPH 


rR 
LLECTRIC SHAVER 


it is possible to go higher up the lad- 
der by starting off with a good high- 
efficiency 12” or 15” woofer and a 
tweeter whose horn cut-off is com- 
patible with the roll-off rate of the 
woofer for high frequencies. It would 
be unwise to buy a 15” woofer that 
gave exceptionally good low-frequency 
output, but rolled off at 1000 cps, to 
be used with a tweeter whose cut off 
was 3000 cps. (Fig. 10.) There would 
be a hole of silence between 1000 and 
3000 cps where the most of the “pres- 
ence” of the music exists. If we were 
committed to a two-way system, we 
would choose a woofer with a higher 
roll-off, or a tweeter with a lower cut- 
off, so that the two would blend to- 
gether properly 

We may, of expect even 
better performance from a three-way 
system than from a two-way system 
Fach speaker would be called upon to 
operate in a more restricted range 
than in the two-way system, and con- 
sequently would be able to operate 
more efficiently within that restricted 
range. There would be less intermod- 
ulation distortion throughout the band 
because the band would be broken up 
into three completely independent 
channels 

In planning a three-way system we 
can start with the general purpose 
speaker and the tweeter and add a 
hi-fi woofer to the low end. (Fig. 12.) 
The original general-purpose speaker 
becomes a mid-range speaker. Of 
course, a suitable three-way crossover 
network would be necessary to distrib- 
ute properly the component 
frequencies into the three separate 
channels 


course, 


Various 


If the hi-fi assembler decides to go 
all out at once to build the best, he 
will select his specialized speakers to 
form a completely compatible system 
He will choose a high-efficiency woofer 
designed for woofer operation, a high- 
efficiency speaker, and the 
We suggest for the 
mid-range speaker a horn type (Fig 
8) for maximum “presence” and “live 
ness." Horns project out into the 
listening area with a realism that en- 
hances music reproduction and brings 
the performing artist to “front and 
center.” 

In purchasing equipment for three- 
way systems, care has to be exercised 
that the components have cut-off fre- 
quencies compatible with each other 


mid-range 


necessary fiveeter 


so that there are no holes in the re- 
sponse between them. Also all the 
units must be of high efficiency. The 
system must be balanced in loudness 
throughout the range, otherwise lop- 
sided listening characteristics will re- 
sult. For example, we may buy a fine 
high efficiency horn projector for the 
middles, but a poor 15” speaker of the 
economy type which is restricted in 
magnet weight. Such an arrangement 
would not give enough lows to prop- 
erly balance the middles and highs. It 
would be possible to use these compo- 
nents, in a manner of 
reducing the signal 
middle-range speaker. Such operation 
although agreeable, wastes audio 
power. Furthermore, it will usually 
be found that a loudspeaker of low 
efficiency is deficient in other impor- 
tant respects such as damping and 
transient response. It is best to build 
up to the best component rather than 
to degrade a good component to match 
an inferior one 

There are certain advantages in 
having available component parts from 
which to construct one’s own hi-fi sys- 
tem. We can use this man’s woofer 
and that man’s tweeter, if our ear 
tells us that is what we like. Or if 
we are not sure of what we like, we 
can start small, and expand as we 
become more deeply indoctrinated in 
the art. Yes, there are advantages, 
but there are pitfalls too, those of 
matching components, Wiring, mount- 
ing, and selection. The selection of 
speaker components may be greatly 
simplified if the prospective buyer will 
be satisfied with engineered packaged 
units. He will have no worries about 
which tweeter to put with which 
woofer if he will accept the manufac- 
turer’s integrated two-way or three- 
way speakers alreadu assembled into 


speaking, by 
input to the 


one unit ready for mounting in a cab- 
inet. These speakers are usually of the 
coaxial type where both electrical and 
mechanical crossovers are employed 
With integrated units, as compared to 
systems of matched separate units, the 
enclosure problem is greatly simpli- 
fied. The enclosure problem becomes 
paramount as soon as the choice be- 
tween an integrated unit and a dis- 
tributed multi-speaker system is made 
which logically brings us to the next 
step in the acoustic chain after the 
loudspeaker, namely, the 

(To be continued) 


enclosure 


Fig. 12. A hi-fi three-way system may be constructed using one’s original wide-range 
speaker as the mid-range speaker and adding a hi-fi woofer onto the low end and a 
tweeter at the high end by means of proper crossover networks. See details in text. 
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He's delighted to see you Mother, but 
ae aes installed that record changer 
and would rather listen to that. 


, 


GOOD NEWS FOR You! 


In keeping with our policy as the house of “Sur- 
prise” trade-ins, Walter Ashe will now accept 
your used, factory-built communications receiver, 
transmitter or test equipment towards the pur- 
chase of any Hi-Fi gear which we carry. 


However, we do not trade in used Hi-Fi equipment. 


The Radio Craftsmen ‘‘Assembly’’ 


PENTRON High Fidelity Tape Recorder, 3 High fidelity home music system. Consists of 4 units listed be- 
speokers, dual speed, dual track. Fost forward, low. All units except record changer are available separately 
fast rewind. Separate record and erase heads. Complete system in one corton. Approx. Shpg. Wat. 80 Ibs 
Complete with mike. Shpg. Wg!. 37 Ibs. Mode! Net $275.00 
HT.225. Net $168.75 


C-30 RECORD CHANGER. 3 speeds, all size records. 4-Pole 
quiet motor. Automatic shut-off. With GE reluctance ‘Triple- 
Play” cartridge. Chrome plated base. Not available separately. 


C-10 AM-FM TUNER. Built-in phono preamp. 20-20,000 
CPS response. 11 tubes plus rectifier. Polished chromi 
um chassis. Tuner only. Net $131.50 


C-400 HI-Fl AMPLIFIER. 15-20,000 CPS response. PP 
6V6GT ovtpul stage. Polished chromium chassis. Amp- 
lifier only. Net $42.90 


C-20 HI-Fl SPEAKER. 40-16,000 CPS response. Has 
12° woofer, horn loaded tweeter with wide angie dis 


PENTRON Tape Recording Mechanism for Cus- persion. 200) CPS crossover. Speaker only. Net $49.50 


tom Instaliations. Dual speed, dyai track heads. 
Shaded four pole self-starting induction motor, 
balanced. For use with HFP-1 preamp. Shpg. 
Wot. 26 lbs. Model 9T-3M. Net $59.75 


PENTRON tape mechanism 
and preamplifier mounted 
in specially built carrying 
case. Consists of 9T-3M 
and HFP-.1. Model PMD-1 
Net $134.50 


ALL PRICES F. O. B. 
ST. LOUIS 
. 


. PHONE 

PENTRON Deluxe Preamplifier. Wide frequency re- 

sponse (50-12,000 CPS 3 DB). Fully wired, ready CHESTNUT 1-1125 

to plug into any Hi-Fi system. Illuminated b+ = 

meter. ubes. mpani it to - 

prctnen ae } ng Wot. % the. Model seaanecanecae FREE CATA LOG § ne 

OFP-0. Oiet $59.78 WALTER ASHE RADIO COMPANY QN-11-54 
11253 Pine Street, St. Lovis 1, Missouri 

Rush “Surprise” Trade-in Offer on my 


for 
r of new equipment deswred 


[) Rush New 1955 


Nome 


RADIO CO. 
1125 PINE ST. * ST. LOUIS 1, MO. 
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City Zone State 
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AT LAST-+H)\ 
‘CORAN. 


"TTC TTT Tet 
FINE QUALITY AAS EQUIPMENT 


Marine or Airborne LOng RAnge Naviga- 
tional equipment! Determire the exact geo- 
graphic position of your boat or airplane! 


The LORAN system enables 
mine the exact position of his craft occurately and 


a navigator to deter 
quickly. The accuracy of the system and the speed 
at which readings may be taken ond interpreted 
make the system particularly useful in any trans 
boot or airplane. The complete LORAN 
system is mode up of internationally located ground 
stations which provide o special radio signal pattern 
solely for LOT AN usage. The AN /APN.4 system re 
ceives these signals and translates them into informa 
Accurate geographic 
positions may be located up to 1200 miles from any 
LORAN transmitting facility 
weighs less than 100 pounds. Accurate and depend 


oceanic 


tion useful to the navigator 
Complete installation 


able navigation available 24 hours per day! 


129° 


Complete os 
Described 


For the FIRST TIME . 

LATEST ‘'8'' MODEL 

complete BRAND NEW 

installations 

Consisting of 

@ 10-68 APN.-4 Indi- 
cator 

@ 8-98 APN.-4 Receiver 

@ Set of PLUGS 

@ VISOR for indicator 

@ Manval 


EXPORTERS AND FLEET OPERATORS: We solicit 
your inquiries for this and like equipments. 

R.65 APN.9 LORAN LATEST MODEL 
UNIT. Complete in one light weight case. Accurate 
on @ moximum range of up to 1600 statute miles, 
1% of the distance from the ground trons- 
mitter. The finest unit available at any price! BRAND 


is sR GHOO 


1D.6A APN-4 LORAN Indicator. Uses 5CP!1 Cathode 
Ray Tube. Easily converted to test oscilloscope, 
panadapte’, onalyzer, visual counter, etc. Contains 
extremely accurate 100 KC crystal to time sweeps 
and marker pips of 2, 20, and 100 KC or 50, 500, 
and 2500 microseconds. Two parallel sweeps, time 
differences between signals, 


Indicator 


within 


between half power 
points on passband curves, and numerous other sc. pe 
uses. Use the counter circuits for FM demodulation, 
or to time camera shutters, etc. Double deck chassis, 
SCP! mounted in full tube shield, lots of octal sockets 
(used 25 tubes). Plenty of room to build on any 
scope circuits you can dream up. Contains 22 pots, 
loods of switches, condensers, transformers, 
ports. less small tubes, COMPLETE with 5CPI, 
Crystal, and schematic in cabinet IP" xn 9" xn 11%"? 


$18.95 


R.9A APN.4. 160-meter LORAN Receiver, plus high 
voltage for scope and low voltage power supply 
Three channels tunable from 1.6 to 3.3 MC, one 
channel tunable 7.58 to 11.75 MC. The power supply 
delivers 240.275 volts continvously variable at 150 
mo electronically regulated to + .01%, 1450 vwde 
above ground at 1.2 ma, 1250 vde ot 1.2 ma 
below ground. With schematic and instructions for 60 
cycle operation. BRAND NEW, 
less tubes 

684G_-6H6 or 6SK7 NEW 
SCP! BRAND NEW 

100 KC erystol NEW 


small 


BRAND NEW! While they lost. 


seeeeee 


2430 S. Michigan Ave. 
CHICAGO 16, ILLINOIS 


CAlumet 5-1281 \ ELECTRONICS 


e: WHAT’ 


SE 


2] 


nt 


The products described in this column are for your convenience in keeping up- 
to-date on the new equipment being offered by manufacturers. For more com- 
plete information on any of these products, write direct to the company involved. 


BATTERY ELIMINATOR 
D.W. Thomas Engineering, Inc., 1820 
W. 54th Street, Los Angeles, California, 
is in production on a battery elimina- 


tor, the 
to be 
brator 


Mode! 1400, which is designed 
used with its new tube and vi- 
Model 1402 

The battery eliminator is powered by 
117 volts, 60 cycles for bench testing of 
all types of automobile 
contains a variable 


tester, 


radio sets and 
transformer so that 
the voltage output is continuously va- 
riable from 0 to 15 volts at 10 amperes. 
In addition, this unit contains a “B” 
supply of 300 volts at 80 ma. and a 
speaker and cords so that automobile 
which are divided into two 
tions, one section containing the speak- 
er and vibrapack, can be checked. 


sets sec- 


DUAL CONTROLS 


Centralab, Globe-Union, 
Inc., 900 E. Keefe Ave., Milwaukee 1, 
Wisconsin, has recently introduced its 
new “Fastatch” system of dual-concen- 
tric control replacement which elimi- 
nates the problems of finding a special 
control. 

The company has separated the rear 
unit, complete with inner shaft from 
the front unit, complete with outer 
shaft, so that shafts can be cut to the 
proper length and then the units 
snapped together in one motion. 

The number of controls in the new 
system is limited to the differences in 


Division of 


resistance and 
fronts and 65 


taper, a total of 61 
instead of more 
than 500 “custom” units. These 126 
controls make 1000 combina- 
tions which will handle any carbon dual 


rears, 


px ssible 


replacement in present model TV sets 
as well as future color and black-and- 
white sets. 

A booklet, 42-218, 
Dept. G-10 of the company. 


is available from 


“4 TOOLS IN 1" 

Albert J. Tatu, Inc 85 Columbia 
Drive, Williamsville 21, N. Y., is now 
offering a new model of its inexpensive 
“4 Tools in 1” unit for 
shops 

The compact unit punche forms, 
shears, and rivets. The new model has 
been increased in size with the throat 
depth increased to 1”. In addition, a 
separate threading attachment for use 
with this tool is now available. The 
threading attachment will handle %”, 
5/32”, and 3/16” stock. 


radio service 


OSCILLATOR-RADIO KIT 

Ekeradio, 646 N. Fair Oaks Ave., 
Pasadena, California, is currently in- 
troducing a subminiature oscillator- 
radio kit which weighs only 4 ounces 
with batteries. 

The new unit can be used as a radio 
receiver, tuning the broadcast band, or 


as a wireless phonograph oscillator. 
The kit is moderately priced 

Further information on this particu- 
lar item can be obtained from the com- 
pany direct. 

INSULATING COMPOUND 

A tough, high-dielectric strength, dip- 
ping compound for insulating and pro- 
tecting tools and equipment has been 
announced by the Insl-X Sales Co., 2 
Rittenhouse Square, Ardmore, Pa 

The new E-33 compound completely 
eliminates the need for taping tool 
handles or purchasing tools already 
equipped with non-conductor handles, 
The compound may be reinforced and 
built up to practically any diclectric 
strength desired. Since the compound 
is chemically inert, it will not corrode 
or injure any equipment to which it is 
applied, nor will it be damaged by ex- 
posure to oils, greases, ordinary acids, 
or alkalis. 

RADIO & TELEVISION NEWS 


FOR heat 95 


) ohm coaxial 
.60 ver length 
00 per length 
a 
tors 


“69 per le nat ith 


$14.95 


RCA TV SWEEP GENERATOR 


WR-50A, used, Exc. 


AT4/ARN-1 ANTENNA 


Brand New, Exch $9.95 


and POWER SUPPLY. 


AM, 6VIM $29.50 


RL42 BEAM ROTATOR 
$1.95 ea 3 for $4.25 


GN-S8B Gener $ 95 
brand new ° 3. 
Be.1 3, 68-77 Me, RECKIVER, used, exc, $5 95 
less tubes ’ . 


3” DUAL SCALE PANEL METER 


0-1 KV and $3 95 
: . 


0-1UMA 

PE-110 POWER SUPPLY 
a  ssaccnnsi 
CD 515 and 513 fe $2.50 


CORDS FOR ABOVE 


SURPRISE PAREASS 


of MISCELLANEOUS ELECTRONIC bQUIP 


WORTH MUCH NORE THAN $i 95 
. 


~~ 6tt — nee TALKIE. CHASSIS, comt 


snins cont edge @S0'Sg 


—- AND a 


OIL CONDENSERS 


8 mfd @ 600 VDC ea 


2 ¢ ca, 
$8.95 


TUBES—10 for $3.00 


MOTOROLA REC., XMTR., 
Type 7-69-20, 30 to 40 Me, 
Used, good, less tube 


Used, good 


ator for ERS, ete, 


MEN 
ONLY 


$0.98 
9 


“it for 


LOOK WHAT YOU GET’ 


160 METER RECEIVER 


High Voltage Power Supply; can be easily converted for 110 
VAC, 60 cycle operation, complete with instructions, brand 


new, less tubes. 


$925 


VHF RECEIVER 


OSL7, 1 
lug in amd on ela Tt 
he Army's “Secret” VLF. res 


adenaisten Gasaeaale vat Each $5. 95 
BC 1267 Trensmitter & mocower 


6SN7, 1—6S8QG7, 1-655 Dy na- 


“Sia. $5 
SA-TeS POWER SUPPLY 


ye it ranges f " i v. to 
at 2 


“pt AND. NEW $13. 95 


100 Ibs.) 
BC 1267 & RA tos ‘poth for only $25.00 


were & I 
th $75.00 


AN/APRSAn Airborne superhet 
c re range If to 2008 ME 
band width operating from * 


phase 6) to 2000 cps. and hg p at 
wich tubes $250.00 


SPECIAL TUBES 
SRAGY ......95¢ WRISO 
GLE (1614)... .95¢ 3718 


TUBE BARGAIN 


peer $2.95 each 
seri | 4 for $10.00 


$4.96 «a 


WIRE 
Cotton covered, No. 22, soli 
Been Ge cecesve 


i enameled 


. $1.59 


12 V DYNAMOTOR 
Output 440V, 400 MA, 
BRAND NEW 


$14.95 
CONTROL BOX 


With 6-150V AC Meter, Tougl 


eta BRAND NEW $2.95 


BC-347 INTER-PHONE 
Amp. used, 966 


less tubes 3 for 


1-70 “S" METER 
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ALL ITEMS F.0.B. CHICAGO 
25% Deposit required with orders 
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285VC-.075 amps 
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IM” 34, I 
BCE6S4 Transceiver 3800-5800 KC kac. $39.95 
PEIO3 Excellen $24.50 
PEI04 Vibrator Supply $9.95 
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New... 


Complete with tube 
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WRITE FOR NEW BULLETIN AND PRICES. 
R W ELECTRONICS 


2430 S. Michigan Ave. Chicage 16, ti. 
PHONE: CAlumet 5-12861-2-3 
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HS-33 Low Impedance Headset 
‘ $2 >, 


new $6.45 
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KESTER 


KESTER SOLDER COMPANY 
5 Wrightwood Avenue « Chicago 37, Illinois 
Newark 5, New Jersey * Brantford, Canada 


Since the most important 
single step in Radio- 
Television Servicing is 
soldering it’s just plain 
good sense to use the best 
— KESTER SOLDER 

Key Name in Solder 

for More Than 50 Years. 


NOW MEASURE MOBILE-RADIO RIGS 
UP TO 500 MC! 


Make frequency and FM deviation checks on unlimited 


numbers of channels. with just these 2 meters! 


LAMPKIN 105-B MICROMETER 
FREQUENCY METER 
Uses one crystal to measure all trans- 
mitters from 0.1 to 175 mc., and 
crystal-controlled transmitters to 500 
mc. Gives readings of percent error 
from assigned frequencies. Acts as 
precision CW signal generator for 
receiver final alignment. $220.00. 


PORTABLE—Width less than 13”... 
weight less than 14 Ibs., each. 


MEET FCC REQUIREMENTS — for 
mobile-service checks. 


For technical data, mail coupon today! 


LAMPKIN LABORATORIES, INC. 


Bradenton, Florida 


LAMPKIN 205-A 
FM MODULATION METER 

Direct indication of peak voice devia- 
tion, 0-25 ke positive or negative. 
Tunable 25-500 me. in one band. 
Doubles as relative field - strength 
meter. Built-in speaker. Jack for 
oscilloscope. $240.00. 


LAMPKIN LABORATORIES, INC. 
MFM DIVISION 
BRADENTON, FLORIDA 
Without obligation, please send me 
data on Lampkin meters. 


Name — 


Street 


City 


Complete information is provided in 
Bulletin E-33 which is available from 
the company upon letterhead request. 


INSULATED ALLIGATOR CLIPS 

Mueller Electric Co., 1583H E. 31st 
Street, Cleveland 14, Ohio, is in produc- 
tion on a new insulated alligator clip 
for applications in crowded and sub- 
miniature chassis. 

The newly developed insulator adds 
negligible size to the 15/64” o.d. clip 
and covers it right down to the tip. A 


special lip-action slot in the flexing in- 
sulator allows the clip to bite the con- 
nection. 

Two alligator clip types are current- 
ly available. One is cadmium plated 
steel and the other is solid copper with 
a brass screw connection. Each type is 
available with either red or black in- 
sulators. 

For complete descriptive matter and 
a free sample, write on company letter- 
head to the firm. 


AMATEUR BEAMS 

Mosley Electronics, Inc., 8622 St. 
Charles Rock Rd., St. Louis 14, Mo., is 
now offering a new line of “Vest Pocket 
Beam” antennas, intended primarily for 
amateur use 

The new series includes both 2-ele- 
ment and 3-clement 20-meter arrays 
and a 2-element model for operation in 
the 40-meter band. The small size of 
these new antennas is made possibl 
by the use ofa unique loading coil at 
the center of each element. These coils 
of high “Q” design, are spacewound on 
polystyrene rods and acrylic 
weatherproof outer covers. All anten- 
nas are designed for 52 ohm impedance 
feeders. 

Full details on this line are 
from the manufacturer 


have 


available 


NEW RAYTHEON DIODES 

Raytheon Manufacturing Company's 
teceiving Tube Division, Newton 58 
Mass., has added four new silicon di- 
odes, four gold bonded diodes, and a 
new special-purpose CK6485 to its in- 
dustrial line 

The silicon units, CK735, CK736, 
CK738, and CK746, are junction types 
which are suitable for circuits requir- 
ing a diode of high back resistance at 
elevated temperatures and a high ratio 
of back-to-forward resistance 

The gold bonded junction germanium 
diodes, CK740, CK741, CK745, and 
CK747, are designed for computer ap- 
plications requiring a diode of high for- 
ward current and a high ratio of back- 
to-forward resistance 


RADIO & TELEVISION NEWS 


NOW ON — 
SALE 


«THE FIRST AND ONLY MAGAZINE ON 
PRACTICAL ELECTRONICS FOR THE 
HOBBYIST, THE EXPERIMENTER AND 
THE NOVICE. 


POPULAR ELECTRONICS provides all the essential information on electronic components, 
construction, instruments and systems. Yet, it is written simply enough so that even those 
with a beginner’s knowledge of electronics can readily understand its how-to-build-it, how- 
to-use-it, how-it-works articles, 


POPULAR ELECTRONICS MAKES THE IDEAL SUPPLEMENT TO YOUR READING OF RADIO & 
TELEVISION NEWS ... POPULAR ELECTRONICS MAKES THE PERFECT CHRISTMAS GIFT FOR THE 
ELECTRONICS BEGINNERS AMONG YOUR FRIENDS. 


Here are just a few of the stimulating, easy-to-understand articles you'll read this month... 


e HOW TO USE AN OSCILLOSCOPE BUILD THIS PLUG-IN ABSORPTION WAVEMETER 
AN EASILY BUILT “BLACK LIGHT” SOURCE TIMING RELAY EXPERIMENTS 
‘ONTROL | STMENTS IN USING AND UNDERSTANDING THE NEON 
sar Gane L ADJUSTMENTS IN GLOW LAMP 
ae tages CHECKING AND CHANGING PHONOGRAPH 
POWER FAILURE ALARM PICKUP UNITS 


THE ELECTRIC EYE—HOW IT WORKS AN ALL-WAVE RECEIVER KI 


Fill out this form and mail it today.) 


THIS MONTH'S ISSUE... NOW ON SALE we eo ee ee = 5 
AT NEWSSTANDS . . . IS CERTAIN TO BE POPULAR ELECTRONICS 

A SELLOUT. DON'T RISK MISSING YOUR SERSSUSISRY GAT: 09 CCNES—8.08 
COPY. SUBSCRIBE TODAY AT THIS 7 


Address 


City Zone State 


) Please enter my Subscription to 


POPULAR ELECTRONICS, 


O Please enter a Subscription to 
POPULAR ELECTRONICS as my Christmas gift to: 


SPECIAL INTRODUCTORY RATE! 
$2.00 FOR IO ISSUES 


(newsstand price 25c) 


Name 
Address 
City Zone State 


Donor’s Name 
(to appear on gift card) 


Order Christmas gift subscriptions for 


I enclose $ for Sub-+criptions at $2.00 each 


Mail today to 


POPULAR ELECTRONICS 
366 Madison Ave. New York 17, N. Y. 


your friends. 


—“K“< a a a a a ee = oe a a ee oe ee ee ee ee ee ee ee oy 
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ELECTRONICS 
2251 W. WASHINGTON BLVD. 
LOS ANGELES 18, CALIFORNIA 


The CK6485 is suitable for all appli- 
cations where a tube must be capable 
of good life while operating under very 
small or zero cathode current. It is a 
heater-cathode type, high transconduct- 
ance, sharp cut-off pentode of minia- 
ture construction designed for use as a 
wideband i.f. amplifier. 


NEW SCOPE PROBES 

Three new test probes designed for 
use with general-purpose cathode-ray 
oscilloscopes are now available from 
the Technical Sales Department of 
Allen B. Du Mont Laboratories, Inc., 
Clifton, N. J. 

The Types 2607 and 2608 are small, 
lightweight units of pistol-grip design. 
They are completely shielded against 
stray pickup and incorporate a unique 
tip which permits point-to-point circuit 
checks or which can be easily clipped 
to exposed circuit points for prolonged 
investigations. 

The Type 2609 detector test probe is 
a small, easily-handled type that will 
operate over a carrier frequency range 
of 250 ke. to 400 mc. and has a response 
flat within 1 db over any 6 me. in this 
range. 


TUBE CHECKER 

Television Engineers, Inc., 311 FE. 
79th Street, Chicago 19, Ill, has devel- 
oped a new multi-purpose emission 
tube tester which is designed for the 
quick and accurate testing of over 300 
TV and radio tubes. 

Weighing only 10 pounds and meas- 
uring 15” x 12” x 6”, it is built into a 


al v mene 


sturdy brown leatherette carrying case 
The “good-bad"” meter and the use of 
only five sockets helps to speed the 
testing procedure. The easy-to-read 
visual chart lists over 300 tubes. 


NEW TUBE FOR U.H.F. 

The Tube Division of Radio Corpora- 
tion of America, Harrison, N. J., has de- 
veloped a sturdy, compact twin-unit 
beam power tube for service in fixed 
or mobile communications equipment 
operating in the u.h.f. range of 450- 
470 me. 

The RCA-6524 is engineered for use 
as a push-pull r.f. power amplifier or as 
a frequency tripler. It has a maximum 
plate dissipation of 25 watts under 
ICAS conditions and, in class C teleg- 


THE NEW ESPEY STORY? 


R MORE Wit eSPEY: 


Model 710 
17 TUBE 
AM-FM 
RECEIVER 


Advanced circuit design with 2 stages of 
limiters driving a Foster-Seeley discriminator, 
drift-compenssted oscillator plus automatic 
frequency control, maximum sensitivity ob- 
tained by tuned RF stages, built-in antennas, 
anti-hum control, pre-amp tube for magnetic 
cartridges, 23 db bass and treble controls, 
W,lliamson-type amplifier. 

SENSITIVITY: 3 microvolts, AM; 5 microvolts, 
FM, for 30 db quieting. POWER OUTPUT: 12 
watts with %4% total harmonic distortion. 
AUDIO RESPONSE: Flat within % db from 
20 to 20,000 cycles. Hear quality sound repro- 
duction in a one-chassis job. 


Retail $149.50 


Model 700 14 TUBE AM-FM TUNER 


Similar characteristics to tuner portion of 
Mode! 710 Receiver. Operates with Model 50] 
or any standard amplifier. 

Retail $119.50 


Model 501 8 TUBE AMPLIFIER 


Williamson-type 24 watt; RANGE: 20 to 20,000 
cycles—distortion less than 4%. Operates 
with Model 700 or any standard tuner. 

Retail $79.95 


LISTEN TO ESPEY HI-FI! 


Wire Collect for Discount Schedules 


MANUFACTURING CO., Inc. 
530C E. 72nd St., New York 21, N.Y. 


MAKERS OF FINE RADIOS & AUDIO 
EQUIPMENT SINCE 1928 


ENJOY 3 COLOR TELEVISION 
FILTER SCREEN NOW 


Changes dull eye-straining black and white pictures 
into beautiful color tones. Seconds to attach. No tools 
used. HMeips eliminate giare. Order direct 

for screen size up to 16", $1.25 size 17”, 

size 20°, $2 size 21". $2.50 size 24", $3 size 

We pay postage except on C.0.D. orders. Satisfaction 
guaranteed Inquiries from dealers aiso welcomed 


Zingo Products, Johnstown 19, New York 


Be = ‘‘key’’ man. Learn how t 
receive messages im code by 
and radio. Commerce needs thor 
adventure 
ne me « 
tem 
or Amate 
ete for. 
CANOLER "Svsvem | 
Dept. 2M Sox one Denver 1, Colo., U - | 
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raphy and frequency-modulated serv- 
ice, is capable of approximately 20 
watts useful power output at 462 mc. 
This output can be delivered with a 
plate voltage of only 300 volts and a 
plate current of 150 ma. 


FOUR-WAY TUBE TOOL 
General Cement Mfg. Co., 919 Taylor 
Ave., Rockford, Ill., has announced a 
new radio-TV service tool, the ‘4-in-1 
Tube Gadget.” 
Made of plastic and rubber and non- 
breakable, the novel device is especially 


designed for service technicians. The 
gadget functions as a pin straightener 
for both 7- and 9-pin tubes as well as a 
tube puller and tube tapper. 


“KLIPLOK" TEST CLAMPS 

Trico Fuse Mfg. Co., Milwaukee 12, 
Wisconsin, is now offering a series of 
“Kliplok” test clamps for radio and TV 
circuit connections. 

Available in a number of types, their 
applications include testing, grounding, 
clamping knife switches or fuse hold- 
ers, setting up portable equipment, etc. 
A twist of the insulated knob applies 
jack screw pressure for solid mechani- 
cal grip and free flow of current 

A descriptive bulletin is available 
without charge from the company. 

HIGH-VOLTAGE PROBE 

Boland & Boyce, Inc., 236 Washing- 
ton Ave., Belleville 9, N. J., is now of- 
fering a high-voltage probe which pro- 
vides safe and accurate high-voltage 
measurements up to 30 or 60 kv. and 
any of a variety of other ranges with 
any v.t.v.m., multimeter, or voltmeter 
of 10,000 ohms-per-volt or more. 

The new probe comes with detailed 
instructions and a complete set of plug- 
in precision resistors to match any me- 
ter rated at 10,000 ohms-per-volt or 
more. The probe can be used for sev- 
eral instruments merely by unscrewing 
the probe handle and inserting the 
proper multiplier resistor. 

Further information is available on 
request from the manufacturer. 


GARAGE DOOR OPERATOR 

Alliance Manufacturing Company of 
Alliance, Ohio, is currently marketing 
a low-priced electric garage door oper- 
ator which will open and close over- 
head type garage doors by merely push- 
ing a button on the dashboard. 

The “Lift-A-Dor” unit will also lock 
and unlock the door and turn the ga- 
rage light on or off automatically. A 
radio impulse transmitter installed un- 
der the hood of any automobile is tuned 
to the receiver which is easily installed 
inside the garage. 

The new item will be handled by the 
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TELE: 


A fascinating field! A great 
ence in a business of your own 
1227 new communities, 


COYNE HAS TRAINED MORE 
SUCCESSFUL MEN 


Thousands of successful men trained at COYNE 
—the largest, oldest, best-equipped school of ‘ts 
kind (established 1899). A Coyne-trained man 
is a top-trained man. Coyne methods require no 
advanced education or previous experience. 


TRAINING TAILORED TO 
MEET YOUR NEEDS 


Resident Shop Training — You can learn on real 
equipment in the Great Shops of Coyne. Learn 
quickly-easily at Coyne. Practical Technical meth- 
od gives practical experience on massive outlay of 
full-size equipment plus necessary technical train- 
ing. Finance Plan whereby you can enroll now and 
yay most of tuition later. Also Monthly Payment 

lan especially designed for K-Vets. If you need 
part-time work to help out with living expenses 
while at COYNE, well help you get it. Coupon 
brings FREE BOOK and details. 


Coyne Tested Home Training—To those who 
cannot come to the Coyne shops here in Chicago, 
we offer modern, up-to-the-minute training de- 
signed to meet Coyne etandards. Practical, down- 
to-earth, easy to follow, step-by-step instruction. 
So practical, you can quickly be earning money in 


B.W. COOKE, President FOUNDED i899 


A TECHNICAL TRADE INSTITUTE CHARTERED 
NOT FOR PROFIT 
S00 &. Pauline Street, Chicage 12, Dept. $4-TRS 


ELECTRICITY © RADIO © TELEVISION © REFRIGERATION © ELECTRONICS 


THE BOOSTER BUY OF THE YEA 


Famous Masco TVB 
“Cascadian” Booster jj 
formerly $42.50 now $19.50. 
Dealer discount available 
ELCRAFT ELECTRONICS 


32-28 49 St., L.1.C. 3, N.Y 


SAVE $$$ 
THOUSANDS OF BARGAINS 


Send Stamp for our 
GIANT CATALOG 


UNITED RADIO CO. 
58A MARKET ST. NEWARK, WN. J. 


future! 
TV is gr 
- 1845 new stat 
Trained men are worth their weight in gold! 


COYNE 


trains you for 
big pay jobs 


‘ 
spare time at HOME 


A good job or independ- 
wing by leaps and bounds 
ns given ‘go-ahead’. 


Television and Radio while 
pervision by Coyne Statt 
VISION AND RADIO 
TEACH IT—and the « you pay only 
for training —no costly extras. Send coupon below 
for Picture Folder and full details, including easy 
Payment Plan, 


MAIL COUPON FOR 
FREE INFORMATION 


Fillin and mail coupon 
TODAY. Check the train- 
ing you're interested in. If 
- want information on 
oth, check both.Com- 
plete details will come by 
return mail. No cost—No 
obligation—No salesman 
will call 


learning—personal su 
men who know TELI 
AND KNOW HOW TO 


ost is low— 


PREP nen, 


poco 


B. W. COOKE, President 
1 COYNE ELECTRICAL SCHOOL 
500 S. Paulina Street, Chicago 12 
1 Dept. 84-TRS 
Send details of your offer on training checked 
below. This does not obligate me aad eo esleeman 
will call. | am interested in 


0 TELEVISION-RADIO HOME TRAINING 
0 TELEVISION-RADIO IN COYNE SHOPS 


Name 
Address... 
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CORON DIO K 


EASY TO BUILD © EDUCATIONAL 
EXCELLENT RECEPTION 


Broadcast 
Superhet 
Kit 


ROCKET 116% 


Latest Sing 


» bekelite mahogany cat ' 
loop entenna, tron core ifs, big Alnico V 
125K 125A7. 12507 i“ 75 
control, beam power output. Tunes 
Simple step-by-step inetructions 


net $20.75 
net $24.75 


Please G12K 2 Hand AC-It Super Kit 
Glovemaster G14K 5-Band Super Kit 


All kite supplied tese wire and solder. Piease in- 
clude 25% deposit with C.0.0. orders, Dept. N-24. 


WORLD'S LARGEST MANUFACTURER 
OF CUSTOM BUILT TELEVISION 


MATTISON 


SILVER ROCKET 630 CHASSIS 


Featuring Syncromatic Tuning 


NO DRIFT UHF-VHF-DX 


ONLY THE MATTISON 630 ELIMINATES 
DRIFTING APART OF PICTURE AND 
SOUND ON UHF, VHF and OX RECEP- 
TION. SELECT YOUR CHANNEL . 

SOUND IS AUTOMATIC. (Syncromeatic 
tuning is an exclusive Mattison 630 Cir- 


cult) 

Tube SILVER ROCKET 
Complement: 630 Chassis with 
built in UHF Tuner 


¢ 


29 tubes 
3 rectifiers 
cr 


Ww 
Ww 


All Channel _7 UHF Tener 


@ UHF Cascode 1.F. amplifier adds additional 
.F. stage Very important because UHF 
transmitters operate with moderate power and 
RECEIVER must be sensitive to give top 
notch UHF performance 


SILVER ROCKET 630 CHASSIS 
¢ with TUNEABLE « 
BUILT-IN BOOSTER 
for Better DX Reception 


Tube Select Your 
Complement: 
28 tubes 
3 rectifiers 
crt 


Tuneable _/ Booster 


@ Broad band single knob control pre-amptifier 
built in te eliminate tong leads which may 
cause regeneration and attenuation of signal 

* ONLY THE MATTISON 630 CHASSIS 

HAS AN ALL CHANNEL TUNEABLE BUILT- 

IN BOOSTER THAT INCREASES SIGNAL 

STRENGTH UP TO 10 TIMES. 


ALL CABINETS MADE IN MATTISON'S OWN 
CABINET FACTORY. AVAILABLE IN EVERY 
FINISH AND STYLE. WRITE FOR COMPLETE 
CATALOG. 


DEALERS! SERVICE MEN! Here is your 
opportunity to become the “important’’ TV 
Dealer in your area for THE FINEST CUS 
TOM.-BUILT LINE OF TV RECEIVERS. FREE! 
Write for Mattison’s merchandising portfolio 
explaining the UNASSEMBLED PLAN” and 
"$1,000,000 FLOOR PLAN 


When you buy from 
Mattison you need 
only one source of 
supply’ You can buy 
a attison Chassis, 
a Mattison Cabinet or 
ii ia ‘ oe a complete Mattison 


e a with integrity 'Y St 


Mattison Television & Radio Corp. 
~ 10 West (8ist St., Dept. RN, N.Y.53,N.Y. . 
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company’s regularly established whole- 
sale radio and TV parts distributors 
and dealers. 


SCOPE CALIBRATOR 

Service Instruments Company, 4228S 
Dearborn St., Chicago, IL, is in pro- 
duction on an oscilloscope calibrator 
which will quickly and accurately meas- 
ure peak-to-peak voltages. The system 
employed is a comparative method 
where the line voltage is calibrated and 
compared in amplitude to the unknown 
waveform on the scope 

Two mounting bars are provided so 
that the meter can be permanently 


connected to the scope and, thus, essen- 
tially adds peak-to-peak measurements 
to the scope. When the meter is turned 
off, the input is connected straight 
through and the unknown waveform is 
applied directly to the input of the 


oscilloscope. 


MIDGET LOUVER 

Midget Louver Co. of Norwalk, 
Conn., has introduced a new line of 
copper louvers which are especially 
suitable for ventilation and moisture 
vapor control for instrument and other 
types of electronic casings. Installed 
on radio transmitters, the louvers will 
prevent picture interference on adja- 
cent TV receivers 

The entire line is obtainable in weath- 
er- and termitq-resistant design in 1", 
142”, 2”, 2%”, 3’, 4”, and 6” sizes. The 
company will provide full details on 
both its copper and aluminum models 
upon request. 


NEW SSB FILTER 

Burnell & Co., Inc., Yonkers 2, N. Y. 
has announced the availability of a 
new upper single-sideband filter, the 
S-16000. A companion piece to the pre- 
viously announced S-15000 SSB filter, 
the new unit is designed for use in ap- 
plications where upper sideband oper- 
ation is preferred. It may be installed 
in any existing amateur receiver or in 
a new design. It can also be used for 
reception of regular AM signals in ad- 
dition to SSB 

The new filter utilizes toroidal coils 
of high “Q” to provide a narrow-band, 
sharp cut-off response which insures 
maximum intelligibility and maximum 
signal strength. It is fixed tuned, re- 
quires no adjustment, and is compact, 
hermetically sealed, and trouble-free 

Additional descriptive information, 
including schematic and _ response 
curve, is available on request from 
Dept. D of the company. - 0- 
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ROOMS 601 & 602 
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hear it 
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when 
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TRU-SONIC 
SPEAKER 


Regarded as the inter- 
national standard in high 
fidelity sound equipment, 
STEPHENS speaker systems 
are used throughout 
the world by the most 
discriminating listeners. 

it’s a SOUND PRINCIPLE 

when you say 
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International Short-Wave 


(Continued from page 76) 


from H14T, Dominican Republic, same 
channel. (Sjoberg, Sweden) This one 
heard opening 0500, man announcer 
(Headen, N. C.) 

Ceylon—-Radio Ceylon, 9.520, Colom- 
bo, causes QRM to Denmark, same 
channel, from around 2030. (Cox, 
Dela.) Heard 0815-0830 with popular 
music, excellent level in Idaho. (Mc- 
Daniel) Has English 2030-2330 on 
7.190, 11.770, and 0730-1230 on 6.006, 
9.520. (Radio Sweden) VOA relay 
noted 1000-1030 over 11.875. (Pearce, 
England, others) 

Chile—Radio Yungay, 7.600A, San- 
tiago, noted from 1905 in severe QRM; 
CE1174, 11.742A, heard 2135 ending 
news in Spanish. (Hill, N. H.) Noted 
as early as 0625 tune-in. (Ferguson, 
N. C.) 

China—Radio Peking, 3.960, relays 
Home Service 1000-1400 in Chinese, 
good level in N. Z. (Hardwick) Heard 
at poor level 2200 with news on 
15.08AV. (McDaniel, Idaho) Noted 
opening with news on this channel 0400. 
(Pearce, England) The 15.385 channel 
has improved signal when carries news 
2200. ( Balbi, Calif.) 

Colombia—-Radio Sutatenza, HJKH, 
5.070A, noted closing in Spanish 2100A. 
(Foster, ill.) Is 25 kw. (N. Z. DX 
Times) 

Cook Islands—Raratonga, 6.180, has 
a new session Wednesdays 2330-2400, 
news and music. (N. Z. DX Times) 

Costa Rica——TIFC, 9.647, San Jose, 
noted 2230 at good level in English. 
(Machajewski, N. Y.; Pound, IIL) 
Heard closing 2400 at strong level in 
N. Y. (Smith) 

Cuba COKG, 8.955A, Santiago, 
heard 2130-2200 with music. (McCor- 
vey, Ga.) 

Cyprus — ZJM5, 6.170, and ZJM6, 
6.790, noted 2310 in Arabic, former 
stronger level. (Cox, Dela.) The 11.720 
outlet is best in Sweden around 1000. 
(Radio Sweden) Heard on 9.650 at 
1005 with English lesson for Arabs; 
slow-speed Arabic news 1115. (Pearce, 
England) 

Czechoslovakia Radio Prague, 
11.760, 9.550, on Sat. at 2305 has “‘An- 
swers to Listeners” session, and plays 
musical request numbers. (Niblack, 
Ind.) Lists parallel channels for North 
America 1930-2000 as 9.550, 11.760; at 
2305-2330A as 9.550, 9.655. (Faulk, Ala.) 
Has English for Europe 0715-0745, 
1400-1430 over 9.504. (Buettner, Ger- 
many) 

Denmark—-Copenhagen, 9.520, good 
level when opening to North America 
2030. (Parsons, Pa., others) Closes 
2030; is good in repeat session 2200- 
2300. (Pepper, N. C.) 

Dominican Republic HI1Z, 6.112, 
Ciudad Trujillo, good in Spanish around 
2030. (Foster, Ill.) 

Ecuador—-TCJB, 11.915, noted O700- 
0815 in Spanish, strong but with some 
CWQRM. (Todd, Ga.) This channel is 
good level in Oregon around 1500. 
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LIST $8.50 


ipphire needle 


ee another first from 


SONOTONE 


wide-range the 
high-compliance 
Single-needle ceramic cartridge 


Here at last is a high fidelity cartridge at a moderate price, 
available in either of two needle sizes — 
one for 45 and 3314 rpm, the other for 78 rpm. 


Performance is at the same high level as the world-famous 
Sonotone “Turnover.” 


Send coupon for free bulletin show ing the exc eptional sper ifications 
of this new cartridge. 


ELECTRONIC APPLICATIONS DIVISION 


SONOTONE CORPORATION 


Eimsford. New York 
SONOTONE CORPORATION, DEPT. N 
Eximsrorp, N. Y. 


Please send me free bulletin describing your new 1P Cartridge. 
NaME 


ADDRESS ee 


City —_— & 


Peccececoecesecceccscssssom 


147 


(Sicks) The 15.115 outlet is noted in 
? Britain at 1630 in English. (Catch) 
Everything you need HC2LB, 4.550, Radio America, is strong 


f f to closedown 0205A. (Collett, N. Z.) 
rom one manufacturer El Salvador —YSUA, 6.188A, San 


" Salvador, noted 2155 with gong and 
to trade up from low-end call in Spanish. (Hill, N. H.) YSS, 
to top models in easy 9.555, San Salvador, heard around 2130- 

a - 2200 with musical programs. (Fergu- 
stages ...without moving son, N. C.) 


England—BBC, 6.110, is noted 1645- 
1700 with music. (Lee, Tenn.) Excel- 
lent 2100 on 9.825 with news. (McCor- 
vey, Ga.) Heard on 15.310 at 1550 with 
news. (Burns, III.) 

Finland — OITX4, 15.190, Helsinki, 
still noted with news 0445; says repeat 
0600 is for US-Canada. (Pearce, Eng- 
land) 

France—Paris noted on 11.700 and 

, 6.045 with English for British Isles 
7 PHONOGRAPHS Fae 4 1500-1600. (Roemer, Ky.) And parallel 


Model 2601 Hi-Fi Portable—A super engineered luggage type on 9.625A. (Morgan, Calif.) Logged on 
phono with console hi-fi volume . : : 


Model 601 “INTERMIX” Portable—A smartly styled portable with adel Sat 17.77 (assigned 17.76) at 1035 in French 
the only record changer that does not require “‘stacking™ for Canada. (Parker, N. H.) 


Model 1601 3-Speed Portable—A quality model portable phono French West Africa—Radio Dakar, 
with 6” speaker. Fine for rumpus rooms 


4 9.562, ( 

Medel 1600 Table Top—An excellent utility type phono with 9.96 noted with news in wre neh 1510 
INTERMIX” changer. Suitable for use anywhere tune-in, fair level; the 11.896A channe »] 
Model 600 Table Top — A good quality service phonograph with v~ was good level 1500, but had hetero- 


}-speed, non-intermix changer dyne at 1700 recheck. (Cox, Dela.) 
Model 604 Record Player—A high quality player with detachable 


speaker-mounted cover for remote control operation Brown, England, reports Dakar on 
Medel 1100 Record Player—A low end inexpensive 3-speed rec 1.950 with classical music from 1445; 
ord player identifies in French 1525. (URDXC) 

3 TAPE RECORDERS Germany—Cologne, 11.795, is excel- 
Model 2909 Hi-Fi 2-Speed — Combines full fidelity performance lent 1415 with symphonic music; news 


ie po ad pen ane meee me: at 0 peice! lie in German 1700. (Cox, Dela.) Noted 
e 7 pe ecorder—A high quality tape recorder with 5. 7.26 ‘a 
many CRESCENT Hi-Fi features. A perfect step-up from low end on 5.980, parallel 7.290, to Nor - Amer 


to high end models ica 2030-2330. (Mor gan, N. Y 
Model 903-907 Tape Recorder —A truc low end leader. Out-per Haiti—4VEH, 9.660AV, an Haitien, 
forms many more expensive models. 34% IPS or 7% IPS styles P = ‘ , 
is good level 0845 with religious pro- 
3 NEW 45 RPM MODELS gram. (Cox, Dela.) Heard with Mail 
See 0 See opens poamsitet, Hgheweighs. portable Bag session on a Sat. 0930A. (Foster, 
honog@map ae o t « y« : ’ ir lad . 
omy ae ng ae — — Ill.) Radio Commerce, 4VC, 9.485, is 
Model 452 Table Phono—A favorite anywhere! Has 3-tube ampli excellent Sundays when has English 
rent Ban “ — - none , 1700-1730. (Parsons, Pa.; J. Levy, N. Y.; 
ode ug-in anger—lias same 45 7M mechanism as rv. . a 

other CRESCENT models...comes complete with A.C. cord & Kippel, Colo., others) 
plug and phono cable and plug assembly Holland Radio Nederland, 11.730, 
Mode! 453 j Hilversum, noted at good level 1645- 

1725 in beam to North America-Eu- 

1 
NEW! NATIONAL JOBBERS! DEALERS! Never before have you rope; repeat to North America 2130- 
ADVERTISING PROGRAM been able to get a complete line of 3-speed, 45 2210 is fair on 6.025; inaudible to poor 
RPM phonos and record changers and tape re- 6.025. (Stanlev. Conr thers) 

Now CRESCENT tells its story to America’s millions through | Corders from one source! Here's your chance to on O.Ueo. (Stanicy, Conn., others 
CRESCENT advertising this fall and winter in the POST, § fill all your requirements through one nation Honduras--HRP1, 6.354, San Pedro 
BETTER HOMES, LOOK, NEW YORKER, EBONY! These ads ally known manufacturer who also can supply Sula, noted 2230 at good level in Span- 
plus Crescent's other promotional programs assure you § you with mechanisms as well as proper acces- ish. (Kelley, Fla.) 
reater sales and profits for the critical Christmas season sories. Write for full information! a, a. . 
. — Hungary — Budapest, 9.833, 11.910, 


7.220, has English 1500-1530, 1700- 
CRESCENT Industries, inc., 4900 West Touhy Avenue, Chicago 31, Illinois 1730A. (Pearce, England; Saylor, Va.) 
The 9.833 outlet is good level around 
1945 in English Sgr Quebec) 

India—AIR, 9.755, Delhi, is fair level 
1450 with ela Ie music; signal 
improves by 1515; also noted 1930 with 
news, weak but readable in Dela. (Cox) 

Indo-China—-Radio France- Asie, Sai- 
gon, 15.43A, noted with news 0400. 


from brand to brand! 


ASicNaL TRACER +> VOLTAGE pe ty ln crag rnc “Voice of Vietnam,” Saigon, now has 

SPECIFICATIONS—tThe self contained DYNATRAC isolates trouble to ane ‘ ‘ar QOS ~ 45 , : 

@ stage or component . . . tracing signals through any Video, Sound _ ws 0830 over 9.625, 6.170. (Balbi, 

Sync, AFC, Horizontal or Vertical Sweep Circuit. Calif.) Latest schedule of Radio 

wears MORE, hie remarkable instrument traces voltages. (60/s00v France-Asie shows English for India, 

and then instantly locates open, shorted, intermittent or leaky . e te ¢ 

(up to 20 megohms) condensers, resistors, coils, transformers, etc. Southe ast Asia oo 11.830 at 0900-1100 
Save Time—Save Labor—Save oa TP tw The DYNATRACER and at 2030. (Catch, England) 

—Vour Most indispensable TV Repair Teol— Israel—Brown, England, reports 

I nace py Shan gag 1XB44, 6.690A, Tel Aviv, is heard regu- 

e your local distributor—or can't supply you clip a wae gh eRe ite Babee. 

check or money order to this advertisement. Tboe absolute satisfaction larly with varied musical programs to 

guaranteed or money back within ten days. 1400 closedown with series of trumpet 

Send Your Order Today to calls; heard from around 1245, fine 

CENTURY ELECTRONICS COMPANY level. ((URDXC) Tel Aviv, 9.008A, 

211-04 99th Avenue Dept. 219 Queens Village, N. Y. now has “Voice of Zion” session in 

a Se Se LP Aeros Omen Se Tee French 1530-1615, and in English 1615- 
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PRICES SLASHED ON BEST ELECTRONICS SURPLUS 


“és WATT. 6- CHANNEL RADIOTELEPHONE FOR BOAT OR FIXED STATION 


tter -Receive 
f y 


‘ ne 
crystal- 
Manual 


CHANNEL ELECTOR 
xi ANTENNA TUNING 
t RF Meter 


DIRECTION- 
FINDER 
FOR MARINE 
OR 
AIRCRAFT 


This is an out- 
tanding Direc- 
n-Finder Re 
er for boat 
aircratt own 
« at an un 
usually 
price for such 
high-qualit 
uipment Tune from 15 to 70 
KC to 1750 KC, all in 6 
ing maritime radio direction-finding, aero- 
nautical navigation and full broadcast band 
frequencies You can fix position on any 
station operating in those frequencies, as 
well as on br« stations, and use it for 
broadcast band reception % tube super- 
heterodyne eceives CW and tone signals. 
Loop supplied with either 34” or 55” ex- 
tension shaft (specify), 24 V. DC Dyna- 
motor wi filte instruction manual (less 
cables) ete Mfd. by RCA All NEW eapt 


Shpg. wt. 150 Ib $59 50 
s EACH 


SLASHED TO 


50-60 W. SPEAKER UNIT 


rn Electric 
units for 
ba flleboard 


low 


bands, cover- 


adcast 


handle up to 
Response 

cp fa 

Impedance 
Dim 6" x 6 
deep Throat 
opening 1 *%& di 
Alnico £ lug wt. 6 
lh 


freq 
ohm 
¢$%” 


Shpe. wt. 20 lbs 


SLASHED TO.. $i 1.95 EACH 


CONDENSER MICROPHONE 
wee 2- Stage Fve-Aamp. 


iy 1.95, EACH 


EXPORTERS, GOVERNMENT 
AGENCIES, INDUSTRIALS! 


a large «tock of 
Wal l 


SLASHED TO. 


Transmitters, Re- 

juipment, Ship 
Broadcast Sta- 
Write and tell 
riptive litera 
pon request 


tions 
o mu qui Des 


ture and prices available 
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4 RECEIVER AN 
TRANSMITTER wER SU 
@c 669 Us PE 


INFRA-RED IMAGE 
“SNOOPERSCOPE" TUBE 
Extra-Special!! 
sold thousands of them 
Industrials 

ing Infra-Red ray 


you to see in the da 
no amplifiers 


imenter 


SOLD IN LOTS Ot 


and diagrams furn 


Slashed to 6 for $15. 00 
FRONT-END LENS, fo 
Red Tube tuusch & Lo 
Plain, Mounted Type... . 


SELECTIVE RINGER for 
Seip. TO- SHORE RADISTELEPHONES 
Ml oD i L 


wide gz 
NEW UNITS. Keg 245.00 eacl 
OUR LOW PRICE—EACH 


$85.00 
32 VDC-110V AC CONVERTER 


mice, xen ES” $38,965 


All Above Material Subject to Prior Sale. 25% 


Minimum Deposit with All C.0.D.'s. Min. Order 
—$5.00. All Prices F.0.B. Our Address. 


— TELEMARINE — 
COMMUNICATIONS CO. 


3030 W. 21st Street, Brooklyn 24, N. Y. 
Cable Address: Telemarine N. Y. 
Phone: ES 2-4300 


LOOK AT THESE FEATURES! 
COMPLETE COVERAGE 2-3 MC MARINE BAND 
6 CRYSTAL CONTROLLED CHANNELS, X'MIT & 
RECEIVE 
OPTIONAL MANUAL TUNING OF RECEIVER 
FULL 10-TUBE SUPERHET RECEIVER WITH RF 
STAGE 
8 TUBE TRANSMITTER, 100% PLATE MODU- 
LATION 
BUILT-IN SPEAKER, WITH ON-OFF SWITCH 
STATIC FILTER CIRCUIT & SWITCH CONTROL 
METER & METER SWITCH FOR CHECKING & 
ADJUSTING ALL TRANSMITTING CIRCUITS 
RUGGED, TROUBLE-FREE DESIGN & CONSTRUC- 

10N 


LOOK AT THESE LOW PRICES! 
> a ot RASsoreL ar weNs (BC HOOA 5 S, 
pe ee Bo Connect me rd cD 
M 


lutea 


‘USED, cooo Power Supply 


$89.50 


cH 
SAME AS ABOVE, NEW UNUSED CONDITION 
$1 
MOSELS ee a o or bei ume as Abo 


KFO ‘hew, each 
1s 11 ‘HANDSET, with appropriate p 
EACH $i 
CUSTOM BUILT 12 V. DC POWER SUPPLY OR 
110 V. 60 C., AC POWER SUPPLY. EACH $125.00 


6 or 12 V. DC VIBRATOR 


b NEW “UNIT —acn 
SPARE VIBRATOR Spec 


' ea pare w able 


POGO STICK WALKY-TALKY 


| nal Hi-Bifficten ky 


PRicE, EACH ec 746 Poco STICK TRANS RE 
Celver th tub nne z cord CD-571, and 
1 ih ie in t Ar CPD) CONDITION 


cacn $39.50 


SAME AS ABOVE, — pa oe Lama em $50 ~ 
CHEST.UNIT T.39, ‘ Condition 

ihe. EACH $15 ‘08 
POWER SUPPLY PE.157, ' 2 

ae Hatter t ellent ¢ dit b 
EACH $24.50 
tag yo 8C.746 verene eee with crys 

pecify preferred f 

rach $2.95 
SPARE rg ey Ate CHASSIS, NEW, lens 
tube hp t. *& Ib ACH $12.96 


MISCELLANEOUS BARGAINS 


co.-9 vaansesrvvees bin nn 
KC and , OKC, with re ‘ ppl 
t 20 V. Oo “ ‘ ‘ 

od. te T each sos so 
ato PHONE TRANSMITTER 1 aa 
! sf r 4 . «! . with ‘ ~ 
v ™ p . rf and other €acn see 50 
gc ose 7 veasomy vee t. 27oe ’ 
t “8 iti 
t Saee $49 50 
ec eos em TeansmitTeR hut 2 t 
? " $49 50 
scr. s22 vH “TRansmiy rer niceiven ! se 
‘ ! ’ . ' 1 


mw 24 Ff elver ' ( ane . 
t¢ da wit t ‘ . 

ec ose “~~ VOAnS eeceiven 

2 With ¢ 

€acn 

se 620 om Rdg oy seseives. 


117 or 120 rowan Suse. ' 
2 v ‘ 


Cash in! 
on HIGH FIDELITY 


SERVICE AND 
CUSTOM BUILDING 
OPPORTUNITIES! 


HIGH 
FIDELITY 
TECHNIQUES 
by John H. Newitt 


The complete guide 
to hi-fi methods, 
equipment, circuits, 
building and 
service 
512 pages, 203 illus. 
Price $7.50 


old in Amer 
growing hobby 
s bie new book 


you win your 


A COMPLETE 


GUIDE 


FOR HI-FI 


Whether you specialize 
in high-fidelity service, im 
; 


custom building, or simply 


want to } 


iipment 
for your own | 
FIDELIT 
NIQUES will 


FANS 


Here, at last, helps you understand the 
is a complete, , 
fully authentic 


oblems;: know what 
equipment and components 
book that en- are best for ‘~ “y a 
4 rom wor 
ables yee te SCY ing knowledge of the meth 
goodbye!"tohi- and ideas that 
fi quesswork ... 0 are debated wherever high 
hel s ow et fidelity enthu ist 
P y 9 per wet together 
top-notch repro- 
duction at low- Phe Sponn od Pasar 
est possible cost. |, 


noise from wooter 


Endorsed by ‘*\\'* “on 
leading experts. poe eh menendiline 
“A much needed iting the best loud speaker 
book is here" from out 
says High Fidel- 


ity magazine. 


ancl give 
circuit 


and ex 


building 
nique ind 


custom 
i to how to suppre 


ters to bass 


arrangement 
put transtormers to ross 
over trequencies from 
volume expansion to over 
hundred ot 
other subjects, HIGH FI 

PELITY TECUNIQUES covers its subject from 
beginning to end 
Read from the 


elp you be 


hang and 


great book can 
growing field 


beginning, thi 
im expert in this tast 


Used as reference, it will help you solve prob 


lems in a pitty 
Best of all, you don't risk 
days at our risk. . 


a cent Read it 10 


. before you decide! 


pm {0-DAY FREE EXAMINATION om oy 


Dept. RN-114, RINEHART & CO., INC. 
232 Madison Ave., New York 16, N. Y. 
Sure! Send HIGH FIDELITY 
for 10-day FREE EXAMINATION 
1 will then promptly send $7 
cents postage) in full payment 


If I like book, 
0 (plus a few 
Otherwise, I 
will return book postpaid and owe you nothing! 


| 
a 
TECHNIQUES t 
| 
| 


City, Zone, State...... 
OUTSIDE U.S.A Price $8.00 cash with or- 
der Money back if book ts returned in 10 
days 
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1700 (Sat. to 1720A). (J. Levy, N. Y., 
others) Has moderate CWQRM. 
(Churchill, Va.) Is nice level in N. C 
(Headen) 

Italy—-Rome, 11.905, 9.575, are both 
good when opening 1915A to North 
America in English. (Jacobson, IIL; 
Headen, N. C., others) 

Jamaica— Radio Jamaica, 3.360, 
noted 2150 with QRM from YVOC, 
Venezuela. (Cox, Dela.) 

Japan—At press time, current re- 
vised schedule for Radio Japan was 
0000-0100, 9.695, 11.780; 0200-0300, 
9.695, 11.780; 1800-1900, 15.135, 11.780; 
0400-0500, 9.695, 11.780; 0530-0730, 9.695, 
7.180; 0900-1000, 9.695, 11.725; 0745- 
0845, 9.695, 11.725; 1000-1100, 9.695, 11.- 
725; 1115-1215, 9.695, 11.725; 1230-1330, 
9.695, 7.180; 1400-1500, 9.695, 7.180. Has 
Mail Bag session now the cecond and 
fourth Mondays in Australia-New Zea- 
land beam 0430 (on 9.695, 11.780). 
(Gay, Calif.; Cushen, N. Z., others) 
Far East Network, AFRS, Tokyo, 
noted with news to 0815 on 6.16A, 
very good level in Idaho. (McDaniel) 
Is now on announced 11.750 instead of 
11.760 as formerly; audible as early as 
2300 signs off 0515, fair to good level. 
JKI, 4.91, replaced JK12, 9.655, heard 
from 0300; JBD, 9.505, and JBD2, 9.560, 
heard irregularly after 0500 in Home 
Service. (Balbi, Calif.) 

By this time the last hour’s broad- 
cast by the Tokyo commercial outlets, 
JOZ, 3.925, JOZ2, 6.050, should be in 
English; closedown is normally 1000; 
heard in N. Z. from 0600. (N. Z. DX 
Times) 

Kenya Colony Nairobi, 4.885, noted 
closing 1501 with “God Save the 
Queen.” (Pearce, England) Sunday 
closedown is 1400; has BBC news relay 
1300. (ISWC, London) Noted parallel 
on 3.320A, weak level 1300-1500. (Hard- 
wick, N. Z.) 

Lebanon Beirut, 8.036, is heard at 
good strength in France 1300-1415, but 
often has much QRM, less interference 
noted Sundays; news in French 1300. 
(La Radio Mondiale, France) 

Leeward Islands—Radio Montserrat, 
3.255, 50 watts, operates 1130-1200 
Sundays (religious programs) and 
1500-1530 Sundays (news-music); 1300- 
1330 Wednesdays (programs for local 
schools); station is designed “to keep 
the scattered population of the island 
in touch with island matters,” say offi- 
cials of the station. (Scheiner, N. J.) 

Luxembourg Radio Luxembourg, 
6.090, noted closing 1758 in French. 
(Ferguson, N. C.) 

Madagascar Radio Tananarive, 
9.515, noted opening 2230 in French, 
good level in Ohio. (Riggle) 

Malaya BFEBS, 9.690, Singapore, 
noted 1000 with popular music. (Mc- 
Daniel, Idaho) Heard on 11.820 with 
BBC news relay 0800. (Sutton, Ohio) 
Noted on 15.300 recently with “London 
Calling Asia” relay from BBC at 0815. 
(Fledelius, Denmark) 

Mexico—-XEHH, 11.880, very strong 
1530 in Spanish. (Grenell, Ohio) XEFC, 
15.205, “La Mas Espanola,” noted 1830 
in Spanish, fair level in Alta. (Deuring) 
Radio Mil, 6.010, usually is good signal 


| GRADUATE 
ELECTRICAL 
ENGINEER 


Wanted for AUTOPILOT 
Field Service Position 


This work is on an extrémely inter- 
esting application of automatic con- 
trol to the unique characteristics of 
the HELICOPTER. 

We are looking for a man who has 
grown up with electronics. Perhaps 
as a “ham” or with an 
hobby; he may be juggling radio 
and TV circuits or be wrapped up 
in Hi-Fi techniques. Some aircraft 
servomechanisms background high- 
ly desirable. 

If you feel you can qualify, we'd like 
to hear from you. Send outline of 
experience to: 


ENGINEERING PERSONNEL 


Sell 


OPM 074 Fl ConPoration 


¢ 


HELICOPTER DIVISION 
FORT WORTH, TEXAS 


electronic 


ALL-STEEL 


INTERLOCKING 
Multi-Drawers are handy all- 
steel storage cabinets perfect 


for storing easily-lost small parts like con- 
densors, small tubes, switches, nuts and bolts! 
Precision-made, finished in durable two-tone 
green enamel, complete with card holder 
Available at your dealer's in two sizes—42c¢ 
ea. in the small size (illus.), $1.28 for the large. 


EASY TO ASSEMBLE 


*Units interlock rigidly 
at top, bottom, sides 


to fit any space. | t 


SOME DEALERSHIPS OPEN 


*Once again, enough steel is available to moke 
Multi-Drawers available to new dealers! Write today. 


THE CINCINNATI 
VENTILATING CO. Inc. 


THIRD & MADISON STS., COVINGTON, KY. 
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RADIO & TELEVISION NEWS 


strength from around 2200 to O200A 
closedown. (Butcher, Mass.) 
Mozambique CR7AB, 3.490, Lou- 
renco Marques, noted in English with 
popular music 1245, fair level in N. Z. e >) 
(Hardwick) CR7BU is noted close \ “Cerpon”) 
1.928 now in English from 2300 with 
popular request numbers. (Cox, Dela.) rs a sy, Panel Oeso MA. DC 
New Caledonia — Radio Noumea, Te DM. 1" pynam tor, Fil r ry tay T You ‘ ES "sas olor 812-06 
3.375A, noted 0530 with French news, e A Lier er ‘ 00 | PRAHA Vibrating Reet Frequency Ninaeas 
ann, apne. Semen) Seas non am, RUOHESCENT FLOODLIGNT 
> . | Z cr 7S, his unit uses 6 15 Watt Aucresce 
fair to good level in N. Z. (Collett) oman ane Pe car ree at at > Poe ft , ty: 


Noted on 6.035 at 0257 with music, fair 
level in N. Y. (Morgan) Carag om, “Ail NEW Teas handsets, @ S809 | in0 873.4 Fae AS 
r —_ " rt , - 
New Zealand —Z119, 11.830, good PE 104 VIBRATOR POWER SUPPLY. RADIOSONDE UNITS 


ve ’ ular usic, 2245; TRC Dart of BC-654 Transformer, Input, 60 12v.D.¢ vr ‘ wtatle Init ts 
le 1 with popular music, 15; 11.780 Part o BC-654 Transformer, Input, 60 B, ay nd ve NAMQ-1. Used by weather statin Unit te 


channel in parallel is also fair to good St VDC. Nee. isan $8.95 Ea. 

then (Cox, Dela.) ZL2, 9.540 is excel- SIGNAL LIGHTS 

let to 0545A closedown. (Adam, Brt. Spe ; ; Se oe 

Columbia) + * cman “bracket { Ait_ New —Orisinal Carin.” """_* a 
Nigeria—Lagos, 4.800, noted 1640 in Oo tect pubber ont vy “Ext 

English; closed 1700A with “God Save _—___—_— Theesends! CRYSTALS Theesends | 
es Cane SE “ge 72 or 24 VOLT. VIBRATOR INVERTER 24) 54th Marmont 


seure to the 
$4.04 Ea 


the Queen.” (Pearce, England) Lagos, eee 
. , ~ - ol ‘ « te bm Car ~ ) 
6.100, heard 1400 in English; on 7.185 24 Volts DC. input. 110 V.. 60 evel 
~~ ’ : - sum output ses separate vibrator 
at 1330 in English. (Hardwick, N. Z.) | Voltage. In enclosed case, 
is, aiden : S , > 2 294 | excellent condition 
The regional outlet at Kaduna, 3.326, yp yp gy ee 
ar 00-154 : , y 
is he ard 1400 15 0. (Collett, N. Z Ec. PARTS BOXES * 40a 3 
Northern Rhodesia Lusaka, 3.346, Durable ons Sonmk | Each, Prequency 
relays BBC news 1300; fair with some ring 
waRrd foie CRYSTA OC-34 and . ” Spacing 
. WQRM. (Hardwick, N. 2.) Gtmonsions 50% 1690 260 +s 3000 «339% 4065 4280 
. . > or ot ‘ P ‘ 2 00 0 0 
Norway— Oslo, 9.610, is good level to b° W. = 1614" L. = 3%¢" H. Hinged cover url care 1705 2105 2375 2711 3010 3395 37 4080 4305 
North America daily 2000-2100. (Salo- ~ 4. ~*~ 17P0 2155 2995 3745 30778 Sano 3710 4090 4325 
ver. N.Y) LOW VOLTAGE CIRCUIT TESTERS one Sams Seah Seek tae tease a 
Te emtere « eg ay 1810 2195 2422 2775 3117 ( 8 4115 4345 
Pakistan Radio Pakistan noted ~ ior ta a aan or - yy wid we * Me 1 1830 2202 2435 2776 3149 } 4130 4350 
-~ oc ~aAx r t while engine is ‘runs ing or still. 1850 22715 2446 2807 3155 a > a” 4370 
opening 15.360A at 0745 for Indonesia, | togcther while engine 1s running oe i. Gh7.08 Ba. 11 1870 2220 2066 2816 3061 353 4150 4380 
. . 1890 2235 2478 2831 - } ‘ 4155) «(4975 
news O800; heard on 9.484 with news anaes POWER HANDSETS ; 1910 2240 2491 285! 5 ‘ 4175 4405 
~- , ~ * ‘ without any externa % ? 2 rs 4 } ‘4 
0945-1000 now; in English 0445 on _ OF internal vo-tage supp! we ether ne 1950 7258 $540 2098 7S 4012S 8192.5 8438 
15.255. (Pearce, England) Karachi, ‘ . ton, house to he oo. oe oo oe BB ees 
17.750, has news 0700-0710. (Buettner, 1 ne Per Pair $18. 95 2010 2915 2605 7926 3317S 4030 423: 
“ sai 20 7376 2675 2960 b4 35 ral 
Germany) Heard with news on 11.885 weLe T LEPHONES - ; 2050 2335 2643 2971 , 4050 4255 
. 1 , shiight teries for 0 27355 2685 " , ‘ 2) 
at 2000. (Sanderson, Australia) we ranst mits ow ver wire. up we 0 miles, with 2075 2355 2685 2980 3385 4055 4275 
neto ne n Leather Case n excell ” < 
Panama Radio Provincias, 9.647, tor $32.50 Per Pair ship sano eaaQuenciss ‘siés, 2176,a038, °*** 
An e 
noted 1845 with popular music, with mich tenet , eae ., a me —- 65.68 ~( 
igh Impedance RK one ~ um. or a 
QRM to and from TIFC, Costa Rica standard Radio Output Cireuit MICA CAPACITORS 
2 . > | 
. All New ' $2.50 Ea 1G. A UPRIGHT MOUNTINGS 
anane Cneeae.. Con, Sees ARMY AMMUNITION CANS | ™Fo i mero t. | mrp e 
Paraguay—ZPA5, 11.950, Radio En- = eM-3 5 Long x 6” | a Seeee 
carnacion, noted in Spanish 1530, fair Typ sig” Long x 314" 
. 6%" De 
signal. (Hardwick, N. Z.) ZPA3, Radio siuminam with Leether Handle and 
fais ged r » with anep. Use f ” yor 


Teleco, 11.850, noted to fade-out around small parts or tools. 0.0. Color, clean them 


and buff or paint 
1645. (Sjoberg, Sweden) 
. INDER 
Peru— OAXAV, 4.991, Radio America, a Ce een 


heard in Spanish 2230, good level; 
OAX4H, 6.307, Radio Mundial, noted in 
Spanish 2200, good. (Hardwick, N. Z.) 
OAX4W, 9.404, Lima, strong around 
2300. (Cox, Dela.) Radio Tacna, 9.490A, gy . Mie - : —_——— 
noted at fair strength 2115-2145 with it in excelient condition. — ‘a - 8 SCREW TERMINAL 
music and commercials in Spanish, | Capacitor a 
mostly by woman. (Hill, N. H.) Eng- MIDGET SELSYNS 
lish from OAX4Z, 6.082, Lima, is 2300- en Be yp A = hy h e 
2315 on Mon.-Fri. (Roemer, Ky.; Gay, indicating ‘applications, OD 21 4x2Uax 
Calif.: Kipp 1. Colo.) geture shaft. “All New (Appr. wt 

000s 


Philippines DZH9, 11.855, DZH7, SELSYN MOTORS ve 00015 00028 
~e * a 00005 00018 
9.730, Manila, noted 1100 with religious ft yy — Fs - * } 1000 Vv 00005 

, i indicators 115 V o1 75 4 3000 Vv 
program, fair level but with heavy ee ine 34" ‘Diam, ; 00008 30 005 


QRN. (McDaniel, Idaho) DZH4, 6.000, _— $00 Pair ~~" CAPACITORS p FIXED g Ot FILLED 

noted at good level 0900-1000; DYH2, BC 375 TUNING UNITS . OLTAGE RATINGS 
Tl (20¢ 00 ‘ 1 (10,000 2 00 >). 7 mo 

6.140, heard closing 1000 at poor level. r 3 (6200 77100 K« . TU-8 17700. 10000 Ke . 7 + 


1000 
(Christie, Calif.) DZH2, 9.640, noted EE erredeveede fa 


ised w Pricer @ ¢1'80 €e. 
0445 wit sic, then witl ews 0500. 
145 ith music, then with news 0500 POLE CLIMBERS AND BELTS 
(Sanderson, Australia) Telephone Type Climbers with Leather Leg Straps 


Poland Radio Warsaw 9. 568A, ~~ yo Pale $2 98 Ee. 


“tl Reltes Leather to use with f£ le 
noted ending English to North Amer- 


Excellent Cond $3.50 @a TT 600 
‘ . ; one All Mail Ore ° ty Pitt * Fran . form ’ RB eee 
ica 2355A. (Bulmur, Manitoba) Heard ond Gestage stamp, She Dep. sa ail C.O.0. orders, ‘Ail Wome cunsech WO pies cate Gas’ priese canhout 
730 1800 without notice. On purchases under $5.00 send full amount. 


-——o 
et ed ek ad 
Ps ee) hh he 
Ceevtaseeee 


se 5 ta 
1. for above Receiver $6.95 Ea 


SPECIAL A.C. MOTORS 


| ae 
Coeseeee 


ee tt 


5.0000 7 7s 


} 


00025 


verus ee 
eeresree 


eect eeeececce 
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2 


with English on 6.195 at 

gece wre ted , STA NDARD SURPLUS 1230 Market St., San Francisco 3, Cal. 
ol ugu 2spon noted on measurec 

9.220 at 1615 in Portuguese, still going Telephone HEmlock 1-3106 
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SPECIAL i: MONTH 


WESTINGHOUSE MODEL NX35 
3” Round Bakelite Case 0-2 Amps. 
oc $3.95 each 
WESTON 3” ROUND, HERMETI- 
CALLY SEALED 0-200 MICROAM- 
PERE METER. DIODE TEST SCALE. 


OIL CONDENSER OVERSTOCK 


Brand New Rect. Ceramic tne. 


cale, Bakelite 


ite” * 
An a tiny meter ideal for 
GD meters, SWR Bridges, ete A 
GRANO NEW e 7 


3 tor $9.95 


R.F. AMMETER 


a « ’ 
eneral leetric 0-4 amps RF wae * $2.95 


2 for $5.75 


EIMAC VACUUM CONDENSERS 
32,000 voc 


12 “MF ive 
60 mMF «Vi 


12-42 
bO- 32) 


WESTON METERS 


© VAC Rectifier type Mode! 301 $7.95 t 
Volts OC (1000 ehmes/-¥) wo 5.o5 
mY “ 


“ 
00 Microamps (Spec. Scale) Mode! 731 


# (0-100 Scale) 


PANEL METERS 


Gov't SURPLUS, GE, WESTINGHOUSE, 
WESTERN ELECTRIC, SIMPSON, ETC 


3” METERS 


0-500 Microamps s 
0-50 mill . 
oso mill 
0-150 Voite AC.... 
0-750 Voits OC 
0-15 Voite oc 


0-200 Microamops 
0-400 Microamps 
0-800 Microamps 
0-200 Milliame 
0-250 Milliame 
0-3 Milliamp 


ecevee 


eeeesee 
et PP ROCOM 


4 MANY OTHER METERS IN STOCK. PLEASE 
4 WRITE YOUR REQUIREMENTS. 


WESTON FREQUENCY METER 
Model 614. 380 t 450 cycles, 100 te 128 


Volts. Regular Price $100 $2995 on. 


Our Price, 
Brand New 
OlL CONDENSERS 
10 MFO 


~eecoece 


tt tert Pitt tttt 


wy _* 
de Ld 


+. 
NAS LeweNKBeeune® 


4 
°o 
2 
3 
2 
J 
s 
6 
410 
2 
3 
4 
6 


on 
evece~ 


G. E. RELAY CONTROL 


(ideal tor Mode! Controis, Etc.) 
Contains « sigma midget 6,000 ohm, relay (trips 

Bat less than 2 MA), high impedance choke, bi- 3 
metal strip, neon pilot and many useful parts. 

B the sensitive relay aione is worth much more § 


pone Se Sea Ny 1.25 Each 10 for $9.90 t 


| tow price of 


t PLATE TRANSFORMER 

t UTC Linear Standard Grade, Primary 115 V ‘ 
cycle Secondary 2400-0-2400 Volta @ 750 

4 ma HRAND NEW, 

| FULL CASE 9 ° oe ea 


1 MOBILE RELAY 


6 VDC Coll SPST. 50 amp contact for Dynamotor 
i starting Pius extra contac 

receiver, SPST normally closed 
B Serumers Dunn, Specially priced at 


t READ 'N’ SAVE BARGAINS 
i° Henry 80 ma chokes oe 

Heinemann echt brkr, 5.5 amp, 110 V 

Var. ceramic trimmer 7 to 45 mmf 

Erie 500 mmf ceramicons for 
y 15V AC relay SPST 15 Amp contacts 

220V AC relay SPST 15 Amp contacts 

Ol mmf, 1000 VDC Micas 

0004 2500 VDC Micas 

o4 600 V Micas 

100,000 ohm, 100 Watt resist 


Min. Order $3.00..26% with Order—F.0.8. New York 


PEAK ELECTRONICS CO. 


| 66 West Broadway, New York 7, N. Y. | 
Phone WOrth 2-5439 


jally with bad CWQRM. 


| Portugal 


at 1830 recheck. (Ferguson, N. C.) 
Heard on 11.996 at fair level in Portu- 
guese to Africa 1500-1530. 
Alta.) Heard on 11.835A 
11.910A at 1630 (on a Sun.). 
Ind.) Heard closing on 9.360A at 1545, 
reopened there 1600. (Scheiner, N. J.) 
Is fine level to North America 2000- 
2100 on 9.746A. (Jacobson, Ill.) 
Roumania— Bucharest, 9.524A, noted 
1400 with news in French, in clear. (de 


parallel 


Mesquita e Sousa, Portugal) Heard on 
9.570 with English to North America | 


2200-2230, 2330-2400; strong level but 
with heterodyne in Colo. (Kippel) 
Seychelles —- ZCQ3, Mahe, 5.770A, 


is scheduled 1015-1115 weekdays, 0900- | 


1000 Sun. 

(WRH) 
South Africa--Johannesburg, 

is coming through weak to fair from 


Uses English and French. 


2345 opening with setting-up exercises | 
(Cox, Dela.) Has news in | 


in Afrikaans 
that language 0000 

South Korea 
rean Network, 


(Saylor, Va.) 
American Forces Ko- 
6.895, is audible after 


0700 to around O&830; has AFRS news | 
7.935, 
and | 


0700. (Christie, 
heard 0430 with 
news in Korean 
lia) 

Surinam. ~PZH5, 5.762, Paramaribo, 
noted in terrific QRM 2030 with an- 
nouncements in Dutch; closed 2035 
with Anthem. (Hill, N. H.) Heard in 
Sweden on 15.405A at 1720-1740, bad 
QSB. (Sjoberg) 

Sweden—Stockholm, 9.620, noted in 
English 2100 (Roberts, Conn.) 

Syria~ Damascus, 9.555, is fair level 
in French 1530-1630, in English 1630- 
1730 closedown. (Cox, Dela.; Pearce, 


Calif.) Seoul, 
Western music 


(Sanderson, Austra- 


| England, others) 


Tahiti--Radio Tahiti, Papeete, has 
poor signals on 7.120A but the 7.025 


outlet is sometimes fairly good around | 
0100-0200. (Gay, Calif.) The 7.025 out- | 


let is good in French 0000 
N. Z.) 
Taiwan 


(Hardwick, 


BED6, 11.735A, 


(Formosa) 


| Taipeh, is now noted after 0730 at fair 


level in N. H. (Hill) BEC22, 7.000. Tai- 
peh, has Western music 0400, but usu- 
(Radio Aus- 
tralia) 
Tangier —- VOA's 


relay of Radio 


Maroc, Rabat, Fr. Morocco, on 15.205 | 


is noted 0730-0930 at good level in 
(de Mesquita e Sousa) 

Uruguay — Radio Carve, CXA13, 
6.155, is very strong from 1900; 
CXA19, 11.835, is good level 1600. (Col- 
lett, N. Z.) 

USI (Undonesia) 
karta, is only 


YDF8, 9.865, Dja- 
partly readable 1400- 


1500 during English period to Europe; | 
much | 


news 1430A, then dance music; 


QRN. (Cox, Dela.) Heard on 9.710 in 


| English 0600-0700, weak to fair level 
jin Ii 


(Jacobson) 

Vatican HVJ, 9.646A, noted 1315 
with English; closed 1330 but reopened 
in French 1345. (Hill, N. H.) Heard 
parallel over 11.685, 15.120. (Kelley, 
Fla.) 

Windward Islands—There is no local 
broadcasting organization but’ the 
Government of St. Vincent has ar- 
ranged a weekly broadcast over an 


(Deuring, | 


(Niblack, | 


4.895, | 


ickup cartridges 
replace 210! 


COST OF ONLY $18.00 LIST 


The MODEL W68 
replaces 41 Crystal 
Cartridges made by 
the five leading 
manufacturers. 


The W68 is a “Muted Stylus” type, Dual- 
Weight Cartridge. The dual weight makes it 
possible to replace either aluminum or steel 
case cartridges—without adjusting tone-arm 
balance. With weight slug net weight is 25 
grams; without weight slug net weight is 12 
arams. The W68 is equipped with the fa- 
mous A62A silent-tracking, “Muted Stylus’ 
needle. Model W68—List price 


The MODEL W78 
replaces 149Cartridges 
made by the five lead- 
ing manufacturers. 


Model W78 is a Dual-Volr, Dual-Weighe 
Cartridge—so versatile it replaces 149 other 
cartridges! This cartridge alone will become 
a sensation overnight — because it replaces 
steel or aluminum case cartridges, of either 
high or low output! The W78 provides the 
broadest coverage at the lowest investment— 
only $5.55 list. 


General Information: With weight slug, 
net weight is 25 grams; without weight slug, 
net weight is 12 grams. In addition, Model 
W78 has a capacitor, furnished as an acces- 
sory. Without capacitor, output is 4.0 volts; 
with capacitor, output is 2.0 volts. 


The MODEL W70 
replaces 20 “Special” 
Cartridges. 


Model W70 is a completely new cartridge 
in the Shure line. It replaces all the Webster 
“CX” and “C” Series Cartridges, comes 
equipped with all the necessary accessories. 
The W70 is more than an adequate replace- 
ment: it is an improvement, because it uses 
pin jacks—doing away with laborious 
“threading” of leads through the tone-arm. 


Model W70—List price. ...........-$4.95 
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RADIO & TELEVISION NEWS 


amateur station—-not in the amateur 
bands. (WRH) Further details are 
desired 

Yugoslavia—Belgrade has English 
now 1715-1730 on 6.100; at 1330-1345 
on 6.100, 7.200. (Pearce, England) 

* * * 
Press Time Flashes 
The “Voice of the United Nations 


Command” station on 4.780 at 1400 | 


and 1430 identifies as “VUNC,” being 
the initial letters of words which 
make up the slogan. (Cushen, N. Z.) 
Location is believed Japan 

British Forces Station, 6.100A, Kure, 
Japan, is noted with religious service 
0330, BBC news relay 0400; fair level 
with QRM from Radio Peking. A sta- 
tion announcing as “Voice of Viet- 
nam,” evidently located in Indo-China, 
is noted on 11.91 at 0500 with native 
program, 0530 with announcement in 
French and then news in that lan- 
guage. Radio Sarawak, 4.3870, Brt. 
Borneo, now has BBC news relay 0800 
and closes O830A. (Balbi, Morgan, 
Calif.) 

Sociedad Nacional de Mineria, San- 
tiago, Chile, noted recently on meas- 
ured 12.382 (varying to 12.388) around 
1925. (Ferguson, N. C.) Is CE1198 
(Saylor, Va.) 

Radio Corporation of Puerto Rico 
heard testing 0830-0840 on 9.100A. 
(Beres, N. J.) Noted testing on 
15.410A. (Southwestern Short Wave 
Club, Texas) Clandestine Radio Stani- 
ca Yugoslavia, 6.895A, noted from 
1700 to 1843 closedown with talks by 
man, frequent identification by woman 
(Butcher, Mass.) A new 10 kw. short- 
wave transmitter is to open officially 
soon at Karachi, Pakistan. (Scheiner, 
N. J.) Radio Omdurman, Anglo-Egyp- 
tian Sudan, has English daily 0215- 
0230, Sundays to 0245; also 1000-1015 
over 4.995, 7.100, and 6.410. (ISWC, 
London) Buettner, Germany, confirms 
that Saarbruecken plans to install a 
short-wave service. Radio Sweden now 
uses 9.535 to Western North America 
0000-0045, 1100-1145. 

A new Taipeh, Taiwan (Formosa) 
outlet is noted on 9.945 in parallel 
with BEC22, 7.000, around 0445; at 
0515 has lesson in English; BED38, 
5.960, heard 0500 with separate pro- 
gram. (Balbi, Calif.) 

Radio Peking, China, has added 
many new frequencies of late-—includ- 
ing 15.253, 3.960, 3.915A; Shanghai is 
now using 9.730; Chungking still uses 
11.000V at 1700-1840, 2300-0020, 0430- 
1015 Home Services are now on 
11.930, 9.730, 3.960. A new channel 
of 11.895 is heard 1700-1840, 2030-0015 
Mukden (Manchuria) has moved from 
3.660 to 6.520V: Sian has moved from 
6.495 to 6369. The Home Service 
moved from 10.203V to 11.830 where 
it was heard at poor strength. Peking 
has been heard 0655-0700 with Home 
Service on 3.917A_ (fair), 3.960A 
(poor), 6.103 (good), 6.201 (excellent), 
6.225 (good), 6.748V (excellent), 7.500 
(good), 9.040 (fair), 9.080 (fair). A 
Chinese outlet on 6.953A heard 0856 
with woman in Chinese dialect, severe 
QRM, may be Kumming. Taipeh, 
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DIAMONDS ARE 
YOUR BUSINESS! 


DIAMOND _ KNOWN AND TREASURED FOR 
2.500 YEARS. HAS ONLY TWO CONSUMER 
USES 2 ONE IS JEWELRY, THE OTHER 
1S THE PHONOGRAPH NEEDLES 


ALTHOUGH THERE ARE DOZENS OF IMPORTANT 
INOUSTRIAL USES FOR DIAMOND. ONLY TWO LARGE 
SCALE CONSUMER PRODUCTS HAVE BEEN MADE 
FROM THE MOST VALUABLE OF ALL MINERALS. 


osoaa © NEWYORK RECORD >, FP YAIJIW IL, 
wore «6 STORE SELLS OVER ge | 


250 DIAMONDS A 


WEEK. MANY TIMES 
THE QUANTITY SOLD 
iN THE AVERAGE 
JEWELRY STORE. 


AS OF 1954. OVER $30.000.000 WORTH OF 
DIAMOND NEEDLES WERE BOUGHT BY AMERI- 
CAN RECORD COLLECTORS. 


SHARE OF THE DIAMOND 


R 
y GETTING YOU ¥ FOR COMPLETE DETAILS. 


RE YO 
- $s? WRITE TODA 


NEEDLE BUSINE 


Diamond Phonograph ANeedles ty i 


TETRAD 


Worlds Largest Manufacturers of Niamond Hy ¢ 


REPRINTS OF ARTICLES ON RECORD AND STYLUS WEAR AVAILABLE UPON REQUEST 


Dept. 5-T, 62 ST. MARY STREET, YONKERS, N. Y. 


IF 

YOU'RE 
INTERESTED 
IN 

HIGH 


| again 


FIDELITY... 
then 


YOULL WANT 
TO KNOW MORE 


ABOUT THE 


High F idelity 


7.130, Taiwan (Formosa), apparently 
now runs to 0830V closedown; opens 
1000 with another Chinese dia- 
lect program and runs to 1030 or 1045. 


| “Voice of Vietnam,” Indo-China, heard 


on new channel of 7.260 with French 
news 0947; Radio Laos, 7.216, heard 
closing at fair level with calls by wom- 
an in French, then “La Marseillaise.” 
YDQ2, 9.550, Makassar, Celebes, USI 
(Indonesia), has improved _ signal, 
heard 0952 with music, then closing 
with piece on Hawaiian guitar 0957. 


Naha, Okinawa, VOA relay, noted on | 


new 9.630 at 1003 with Asian program. 
(Morgan, Calif.) 

Provided support from hams and 
SWL’'s is great enough, there will be 
transmitters continuously in operation 
on the 7, 14, and 21 mc. bands, Christ- 
mas Day, during an eclipse in South 
Africa. Call will be ZS2RU. The pur- 
pose is to determine the effects of the 
eclipse on radio propagation. Those 
desiring further information should 
address their requests to A. P. Dale, 
Rhodes University, Grahamstown, C.P., 
South Africa (Grenell, Ohio). 


* « 


Acknowledgement 

for the many fine reports, 
Keep them coming to Ken- 
Boord, 948 Stewartstown Road, 
West Virginia, USA 


Thanks 
fellows! 
neth R 
Morgantown, 


AUTOMATION 


HE automatic assembly of electronic 

equipment is one step nearer reality as 
the result of a machine development by 
United Shoe Machinery Corporation of 
Boston. 

The firm has demonstrated an experi- 
mental conveyor-type machine which au- 
tomatically inserts resistors, condensers, 
jumper wires, and eyelet type terminals 
in printed circuit wiring boards. It oper- 
| ates at a rate of 9600 boards in an 8- 
hour day. In its present stage, printed 
wiring boards up to 5” x 8” are loaded 


RECORD CHANGER | 


= 
A 
Mail This Coupon Today 


Fer eZee ere eeeeaeee @& - 
ROCKBAR CORPORATION, Dept. ML-4 
215 Eost 37th Street, New York 16, N. Y. 


Please send me literature describing COLLARO 
High Fidelity RECORD CHANGERS. 
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city ZONE... STATE - 
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by hand onto pallets by which they are 
conveyed to each of the several inserting 
stations. Eventually, the company hopes 
| to make loading automatic and expand 
| the operation to include insertion of 
| other components. —O- 


Inserting head of USMC’s conveyor unit. 


| 


when there's a soldering job to be done 


Tngar does a better job! 


On industrial assembly lines 
in home workshops 
in electronic labs for 
production, repair, 
maintenance the 
world’s most versatile 
family of pencil solder 
ing irons is ON the job 
doing a better job! No 
wonder they're called 
“Ungar's Little Angels’! 
© Interchangeable tips 
for every soldering need 
from repair to high 
speed production 
soldering 


* Feather-lignt 
designed for 
hard-to-reach 

yobs 


GARR "9 


Write for 
Catalog l 


»* UNGAR ELECTRIC TOOLS, INC. 
P.O. Box 312, Venice, 


STAV ON THE A/R 


WHEN POWER FAILS...with 
an ONAN Electric Plant 


California 


Model 10EL, 1OKW A.C. 


W hen storms, floods, or fires interrupt 
electricity and force you off the air, you 
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THE INVERTED GROUND PLANE 


By JOSEPH W. SEMKOW, wz7iir 


TRAbigvisse 


Don't overlook such "tried and true” antennas as the 75-meter 
dipole when you are seeking a good, all-band signal “catcher”. 


AS HAMS we are all naturally inter- 
ested in new antennas or perform- 
ance details on the “tried and true” 
The antenna to be discussed is 
the old standby, the 75-meter dipole fed 
with a conventional transmission line. 

The author has used this antenna for 
over 20 years both in the conventional 
manner and in the manner about to be 
described. To illustrate the operation 
of this antenna on all bands, refer to 
the diagrams of Fig. 1. Fig. 1A is the 
antenna in its conventional form. Cer- 
tain requirements must be met for this 
antenna to perform well. First, the 
direction in which it runs (the direction 
of the flat-top portion) is important 
Next, it must be at least 50 feet above 
ground and preferably horizontal. Fi- 
nally, the two-wire transmission line 
must hang down perpendicularly for at 
least 50 feet and should not be over 60 
feet in length. The horizontal flat-top 
must be approximately 60 feet long on 
each side of the transmission line or an 
over-all length of 120 feet 

It is desirable, although not neces- 
sary, to use an antenna coupler at the 
transmitter end. See Fig. 1A for the 
current flow when used in this manner 
Fig. 1B shows the current flow when 
used as an inverted ground plane on 80 
meters, While Fig. 1C indicates the cur- 
rent flow when the antenna is excited 
on 40 meters in the conventional man- 
ner. Fig. 1D is the result when the 
antenna operates as a vertical on 40 
meters 

Now to the “meat” and meaning of 
the “inverted ground plane.” First let's 
consider operation on the 75- or 80- 
meter amateur band. If the antenna is 
to be used for North-South transmis- 
sion path, then it can be worked two 
ways. In all discussions of direction 
the horizontal flat-top axis is East- 
West. To work North and South it is 
best, under most conditions, to operate 
in the conventional manner as a half- 
wave dipole fed with a resonant trans- 
mission line. It will then be directional 
North and South Normally, during 
the daylight hours, it will show very 
little directive power because all trans- 
mission paths via the Heaviside layer 
are at very high angles. At night and 
at ranges in excess of 1500 miles, it 
will be directive North and South with 
poor performance off the ends. This is 
due to the low-angle radiation paths 
at night and very little radiation from 
the ends or axis of the horizontal flat- 
top portion. 

Now to the “unconventional” aspects 
of operating the “inverted ground 
plane.” By means of a small change 
at the antenna coupler end of the trans- 
mission line it is possible to create a 
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very efficient low-angle radiator, not 
only in the East and West path but in 
the North and South path as well. 
When the antenna is used as a conven- 
tional dipole, the transmission line cur- 
rents are equal and 180 degrees out-of- 
phase Negligible transmission line 
radiation occurs. The currents are 
equal and opposite. The radiation of 
the flat-top is mainly North and South 
See Fig. 1A. If we now disconnect the 
transmission line and tie the line to- 
gether at the antenna coupler and tune 
it against ground, the following condi- 
tions obtain. The transmission line cur- 
rents are now in-phase. The line is 
approximately a quarter wave long and 
as it is attached at the center, or bal- 
ance point, of the horizontal portion all 
radiation is via the transmission line 
The currents in the horizontal portion 
are out-of-phase. See Fig. 1B 

The horizontal flat-top portions are 
approximately a quarter wave long and 
their extremities will have voltage 
loops. The current loop will occur at 
the junction of the transmission line 
(now radiator) and the flat-top por- 
tion. The vertical transmission line 
(radiator) will likewise have its cur- 
rent loop at the top, and a quarter wave 
away, at the antenna coupler, will be 
the voltage loop. The system is voltage- 
fed, resulting in the “inverted ground 
plane.” 

The current loops occur high in the 
air (at least 50 feet above ground) and 


Fig. 1. The four modes of operating a 75 
meter dipole fed with a conventional trans 
mission line. (A) Standard method. (B) As 
an “inverted ground plane’ on 80 meters. 
(C) Standard method on 40 meters, and (D) 
as a vertical on 40 meters. Details in text. 
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operation may be equal or superior to 
conventional ground planes. Their cur- 
rent loops occur at the ground level or 
base of the antenna. Conventional ver- 
ticals demand good ground systems but 
the “inverted system” seems to work 
well with ordinary grounds without re- 
sorting to elaborate buried ground 
wires. Often, in a congested neighbor- 
hood, having the current loop high in 
the air may prove advantageous from 
the standpoint of interference to other 
services. 

Tests conducted last winter have 
been very gratifying. Others in this 
vicinity have copied the author's data 
and have been pleased with the per- 
formance. The East coast has been 
worked on many occasions with excel- 
lent results and in competition with 
very high power transmitters 

Now to 40-meter operation. On this 
band the antenna can be worked in two 
fashions, either as a conventional cen- 
ter-fed antenna or as a vertical. Asa 
center-fed system it operates with a 
gain of about 3 db and is directional 
North and South with practically no 
radiation along the axis of the flat-top 
portion. It operates as two half-wave 
antennas. See Fig. 1C. To work North 
and South, as well as East and West 
the transmission line is tied together 
at the antenna coupler (Fig. 1D). In 
most cases a ground will not be neces- 
sary where the transmitter is already 
grounded and reasonably tight cou- 
pling exists at the coupling unit. In 
other cases, experimentation may be 
necessary, first trying a ground at one 
end of the coil. If it loads better with- 
out the ground at this point, the 
ground should be omitted. An effective 
r.f. ground results from the series ca- 
pacity in the form of distributed ca- 
pacity between the link winding which 
is grounded and the resonant circuit 
to which it couples. 

On 40 it radiates as a half-wave 
vertical radiator with the horizontal 
section doing little radiating and acting 
like half-wave ground planes. Good 
low-angle performance is possible. Con- 
tacts on 40-meter phone into Central 
and South America were made from 
this location. 

On 10-, 15-, and 20-meters the an- 
tenna is not worked as a vertical. The 
transmission line is conventionally par- 
allel-tuned to resonance and the radia- 
tion path is along the axis of the hori- 
zontal flat-top. There is some gain in 
these directions since the antenna per- 
forms as a long wire. Consistent per- 
formance on 15- and 20-meters into the 
East coast are made weekly from the 
author’s location at Bremerton, Wash- 
ington 

While the idea presented here is not 
new an attempt has been made to call 
your attention to a technique which 
may have gotten lost in the scramble 
for newer and better antennas. This 
antenna is hard to beat. 


{[Eprror’'s Notre: 75-meter 
poles, using either 300-ohm lis 
cables, may be used to good adve 
and S0-meters) as verticals us 
techniques as described in this 
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ym an invention of scientists at the The On ly Professional Tape 


stitute, the item is a small (dime > i 
size) flexible condenser for measuring Recorder at a Popular Price 
pressure. The variable condenser is 
connected to a bridge so that the out- 
put voltage is proportional to the pres- 
sure, which can be read on a meter, 
oscilloscope, or recorded. It can give a 
precise measurement of steady or fluc- 
tuating pressures ranging from a few 
ounces to 100 pounds-per-square-inch 
When a number of these condensers 
are arrayed in a blanket, it becomes 
possible to chart pressure contours 
over a larger area. 
The filpip was originally developed 
for use by the Army Quartermaster 
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or boots, his clothing presses against 
his skin. The Quartermaster can use 
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fortable, durable, and offer greater 
protection to the GI. Filpip is also 
finding other important uses. The Vet- 
erans Administration, for instance, has 
begun to use these ingenious units to 
measure the pressure of sockets in ar- 
tificial limbs to assure a better fit and 
more comfort 
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Also on view at the labs is a two- 
coil transducer, developed to solve : 
problems of machine design and an- | corders — now with a full dealer 
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semiconducting diodes has 
led to the de 
of amplifiers that 


transient 


cation oft! 
velopment of a new class 
utilizes the re 
phenomenon of these two- 
element devices. Devised by A. W. Holt 
of the Bureau, the amplifier, 
using no vacuum tubes and achieving 
power gains up 
to promise important 
the future design of 
tronic digital comp 
it can be 
in varied types of flip-flop circuits, or 
as a wide-band, flat-response amplifier. 
Because diodes are now in 
regular production, commercial appli- 
cations are quite practical at present. 

The basic requirement of the diode 
amplifier is that it be supplied with 
power from an r.f. source whose fre- 
quency is the higher than the 
modulating signal frequency. This re- 
quirement puts the circuit in the same 
magnetic and dielectric 


verse 


diode 
to 10 per stage, is said 
applications in 
high-speed elec- 
To illustrate, 
-repeater stage 


iters 


used as a pulse 


suitable 


same Or 


category as 
amplifiers 

A semiconductor diode of the ger- 
manium or silicon type has two static 
conditions; a forward conducting state, 
characterized by high conductivity, 
and a reverse conducting state, char- 
acterized by low conductivity. The for- 
ward state is achieved by applying a 
biasing voltage, so that the anode is 
more positive than the cathode, while 
the reverse is achieved by apply- 
ing a voltage of opposite polarity. The 
forward voltage acts to create a steady 
supply of current within 
the semiconducting material, thus 
maintaining a condition of high con- 
ductivity. Carriers are not created dur- 
ing the reverse static state. 

Although amplification in the diode 
is not a continuous phenomenon, the 
action can be likened to the way in 
Which amplification is obtained in a 
transistor. In the transistor, the emit- 
ter can be regarded as a diode existing 
in the forward conducting state, and 
the collector as a diode in the reverse 
state. If any of the carriers created 
by the forward-biased diode are trans- 
ported to the vicinity of the reverse- 
biased diode, a larger current than the 
static current will flow in the latter 
diode 

Voltage on the emitter of a tran- 
sistor, it has been found, produces cur- 
rent which creates carriers. It is these 
carriers which change the current in 
the collector and, in turn, change the 
voltage across the collector. In the 
case of a junction transistor used in 
the common base circuit, the collector 
current is almost equal to the emitter 
current, so that the power gain is 
effectively determined by the ratio 
between the forward and reverse re- 
sistances. Thus, power can be ob- 
tained by a transfer of current from 
one circuit of low impedance to an- 
other circuit of high impedance. 

At the labs, it was found that the 
diode amplifier obtains its power gain 
in a similar manner, except that one 
electrode serves as both emitter and 
collector, but at different times. Dur- 
ing one-half of the cycle, the anode is 
more positive than the cathode, and 
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the anode acts as the emitter of the 
junction transistor; during the other 
half cycle, the anode acts like a col- 
lector. When it is an emitter, it in- 
jects carriers into the germanium with 
a small applied forward voltage at a 
low impedance level. When it is a 
collector, the anode withdraws these 
same carriers, but only by applying a 
much higher voltage at a higher im- 
pedance level. 
In a study of the diodes suitable for 
amplifiers, it was found that silicon 
junction types have a much faster 
transient recovery than germanium 
junction diodes, and thus can be used 
in faster circuits. In experiments at 
the Bureau to study the usefulness of 
the silicon diode as a diode amplifier, 
a current-doubler type of flip-flop oper- 
ated satisfactorily with a clock fre- 
quency of 25 megacycles; the circuit 
exhibited start-stop times of about 
100 millimicroseconds. (A clock is the 
r.f. supply, which not only acts as the $199.95 (less speaker 
power source, but also as the switch | 
which controls the two separate phases WHEN DISASTER STRIKES 
of the amplification cycle; the intake 4 & & 4 . ak 
of signal power into the amplifier © 
diode (injection of carriers) and the “~ gy r 79 
output of amplified power (decay of eee National is THERE 
carriers).) According to specialists at | 
the Bureau, it should be possible to 
achieve much higher frequencies by When rampaging rivers fling solid NRO Sixty 
using diodes with even shorter decay walls of water cascading over towns $533.50 
times. This, it was felt, promises to when jarring explosions rock the (less speaker) 
prov ide very fast, practical circuitry | earth and planes stab hundreds of feet 
for future use in electronic computers into the night sky when earthquakes 
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j The infrared magic eye actually was tives that we won't recognize the TV 
born during World War II; it was used equipment of a decade hence; we'll 
then to help snipers track down the have tubeless sets by then. All debates 


enemy at night. Portable electronic about one-gun and three-gun tubes 


tubes were mounted in rifle telescopes rectangular, round, glass and metal en- 
and used in conjunction with infrared velopes, or shadow mask and focus 
spotlights. By turning on this source mask and other kinds of masks will 


in RADIO-ELECTRONICS of invisible light, snipers could see belong, he predicted, to a language of 


without being seen the past. 
In the future, the broadcasters were 
BRIEFS ASKING for competitive-allo- told, the picture tube will be replaced 
cation decisions, channel changes, ap- by an electro-luminescent screen on 
plication dismissals, power and antenna the wall and of whatever size or colo! 
shifts, and so on, continued to plague we wish to make it. And that screen 
the FCC examiners during the late’ it was noted, will be connected to a 
summer and early Fall months. As a small box, which will contain all of 
result, few grants were issued. Ap- the tuning, volume, and selector con- 
A. A. Ghirardi | provals issued to date appear below. trols. Those tiny wonders, the tran- 
sistors, he added, will replace our pres- 


The World's IN A BOLD FORECAST, RCA’s board ent lot of tubes. Yes, he emphasized 


chairman, Brig. Gen. David Sarnoff, there’s a glorious future ahead for 
Most Famous recently told TV affiliate representa- the world of electronics. . . . L.W. 


Book for 
Beginners 


neeren, vw, yy wage | NEW TV GRANTS SINCE FREEZE LIFT 


every word of Ghirardi'’s RADIO 


most complete piyysics COURSE book with ie — , , 2 
besle trelaing out previous training! And Continuing the listing of construction permits granted by FCC since 


ever eared = Ot™ Be, Pramety, tarprins lifting of freeze. Additional stations will be carried next month- 


how quickly it enables you to 
master subjects that other 
RADIO books and courses make seem FREQUENCY POWER* 
very complicated STATE CITY CALL CHANNEL (me.) (Video) 
This world-famous book is the Florida Tampa 8 180-186 316 
PHYSICS gee wn nw on er a Indiana Notre Dame 46 662-668 164 
C ° SE ae est ater . Channel assigned to South Bend i 
AUSE it Is so outstendingly Nebraska Scottsbluff 10 192-198 12.3 
COURSE complete and BECAUSE it Texas Beaumont 6 82-88 100 
makes things so amazingly 
. clear 
by Ghirardi You can buy newer and far NEW CALL LETTER ASSIGNMENTS 
costlier training but you 
972 pages can't beat this famous ‘‘old iis ee KTVK 
508 illus. timer’ for really learning what Minnesota Minneapolis KEYD-TV 
856 self-test you went to know. Hundreds Mississippi Columbus WCBI.-TV 
; of thousands of copies are in Nebraska Lincoln KOLN-TV 
review questions use throughout the world. More Oregon Portland KLOR 
men now in Radio-TV-Electron EE _ — 
Over 300 pages aeltics "Onunee "tan ame "ERP = (effective radiated power, kw.) . . =Call letters to be announced 
on other book or course—and still 
Basic endorse it as far and away the 
Electricity best, quickest and most com- 
plete training for beginners. 


vcore wo tessons to | NEW TV STATIONS ON THE AIR 


Covers all Everything is complete in this As of October 25, 1954 
one giant, 972-page book The following new stations bring the lists published in previous issues up to date 
phases of t oni s 9 F 
Th i i FREQUENCY VIDEO VIDEO 
sory WY SOrtS YOu mgm GF Me Se- STATE, CITY STATION CHANNEL RANGE WAVELENGTH POWER 
Components ginning... with Basic Elec. IN MC.) (IN FT.) (IN KW.) 
Cc tricity. Then you progress logi 
apacitance cally and clearly through the Californie 
Inductance — entire field of radio-electronics ee reall KOVR 210-216 4.68 144 
Circuits — a and ya Connecticut 
showing basic functions to their Hartford WGTH-TV 494-500 d 163 
Broadcasting final uses in modern equipment Louisiana 
Receiving On completion of RADIO Alexandria KALB-TV 76-82 28.2 
Tubes PHYSICS COURSE, you're ane Charles KPLC-TV 174-180 ’ §2.5 
i d with the complete ane 
Amplification ¢9''PP* oe ey Bangor wTwo 54-60 14.1 
Radiation fal | By aed ve ecialize Missouri 
i or any kind of specializa- Joplin KSWM.-TV 204-210 
... and dozens — pot a Ne or gen- New York 
eral electronics se coupon Carthage- 
ga sub- Study from it 10 days at our Watertown WCNY-TV 174-180 
. risk, South Carolina 
Charleston WUSN.-TV 54-60 
mm aSTUDY 10 DAYS FREE, ay |, iorence = WETW 180- 186 
B Dept. RN-114, RINEHART BOOKS, INC. i Tyler KLTV 174-180 
232 Madison Ave., New York 16 Y Washington 


Send Ghirardi's 972-page RADIO pHysics & Spokane KREM-TV 54-60 
B COURSE book for 10 day free examination. If | § West Virginia 


Oak Hill 
(Beckley) 66-72 

Canada 

Sydney, N. 8. 66-72 
i Kingston, Ont. 198-204 

Name Windsor, Ont. L 9 186-192 328 
a KUSC.-TV (Ed.), channel 28, Los Angeles, California; WTAC-TV, a i. Flint, Michigan, 
f Address ; have gone off the air. 


| decide to keep it | will then promptly remit $6.50 
(pius postage). If not, | will return book post- ft 
§ paid and owe you nothing 


4 it tat The frequency of the video carrier = 1.25 + channel lower ¢>) limit. Total number of 
ba - oe : - ~ r $7.0 h TV stations now on the air in U.S.: 405 (123 of which are u. h. 
rice 00 cash « rider 

ame return privilege with money aon led 
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DO YOU KNOW....? 


Test your knowledge of progress in home music from records, tape, and FM 
radio. Whether you are a Music Enthusiast or an Audio Perfectionist, you 
should be able to answer all the questions in these six groups. Can you? 


JAZZ MUSIC: 


1. What is Louis Armstrong’s first name? 
2. When did 


leader introduce “swing 


and where what orchestra 


music ¢ 

3. What happened in New Orleans in 1917 
that affected the whole future course of jazz 
music 

4. Why and how did the New Orleans jazz- 
men go to Chicago? 

5. How was jazz affected by 1) the last war, 
2) broadcasting, and 3) taxes? 

6. What recent event gave a tremendous im- 
petus to public interest in jazz ? 

7. What 20 records make up a basic library 
of authentic jazz music? 


PRE-RECORDED TAPE: 


1. Why are pre-recorded tapes becoming 
popular with people who want the very top 
quality of reproduction? 

2. If the audio quality from pre-recorded 
tape is not as good as you expected, where 
does the trouble probably lie? 

3. Has suitable equipment been perfected 
for making perfect copies from the master 
tape recordings ? 

{. What companies are making the new 
pre-recorded tapes? 

5. What are the 4 features of tape that offer 
important advantages over discs? 

6. How many times can one tape be copied 
before there is audible evi- 


from another 


dence of deterioration in quality ? 
7. Where can reviews of pre-recorded tapes 
be found? 


NEW EQUIPMENT: 


i. Why haven't FM broadcast receivers been 
manufactured for use in automobiles, and 
has a successful set ever been developed for 
this purpose ? 

2. What new tuner was so designed that 
most of the wiring is done with a single 
printed-circuit panel ? 

3. What simple method can be used to tell 
exactly when a diamond stylus has been 
used for 500 hours of actual playing time? 
4. With what special project was Major 
Armstrong principally concerned during the 
last years of his life? 

5. Can you name 6 important audio compo- 
nents brought out this fall, and identify the 
manufacturers? 
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6. Is there a better way to broadcast binaural 
programs than to use AM for one channel, 
and FM for the other? 


7. When a sapphire stylus is worn out, is it 
practical to have it replaced with a diamond ? 


PHONOGRAPH RECORDS: 


1. What 
made a record that will be given away, but 


world-famed orchestra recently 


cannot be bought? 
2. Where 
grouped by types of music, prepared by 


can you find record reviews 
specialists in each type, for the guidance of 


record collectors? 


3. What 
records to be played with an LP stylus? 


company manufactures 78 rpm 
4. Can you make up a list of records that 
will hold the attention of a group of small 
boys and girls for 90 minutes? 


5. How many musicians were there in Tos- 
canini’s orchestra; how many can you name; 
what instruments did they play? 


6. What kind of music by which composers 
not previously recorded will be featured in 
next year's releases? 

7. Where do the producers of TV shows 
get most of their background music? 


REPRODUCTION FROM TAPE: 


1. On an A-B test of monaural and binaural 
reproduction, what are the two important 


differences? 


2. After how many hours of use must the 


heads of a tape recorder be replaced ? 


4. How wide is the slot on a recording head? 


Can you actually see the slot? 


4. Who is producing binaural pre-recorded 
music tapes?’ 


5. If you own a fine speaker system, what 
types of speaker, or speakers, would you 
add for playing binaural tapes? 


6. What is wrong when pre-recorded tapes 
do not sound right on your tape machine, 
yet results are excellent when you play back 
tapes you recorded yourself on the same 
machine? 


MISCELLANEOUS SUBJECTS: 


1. What type of speaker enclosure is de- 
signed specifically for reproducing frequen- 
cies below 200 cycles? 


2. Where can you find a complete list of 


the leading dealers specializing in hi-h 


equipment / 


4. Where can details be found for an auto 
matically-cuned FM receiver using separate 


crystal controls for each desired station? 


4. What instrument makes it possible to 
actually see the difference between the two 
channels being fed to a binaural speaker 


system? 


5. How can you have catalogs and literature 
sent to you by leading audio equipment 
without 


manufacturers writing letters or 


using even one postage stamp? 


6. Where can you get “inside information” 
on the design and construction of new audio 
equipment? 


ALL THE ANSWERS: 


You should be able to answer all the ques- 
tions in at least four of the groups on this 
page 
many, many more questions are contained in 
the current issue of MUSIC at HOME, the 
magazine published for both music Enthu 


All the answers, and the answers to 


siasts and Audio Perfectionists. 


MUSIC at HOME is a tremendously inter 
esting, fast-growing magazine, filled with 
articles by top authorities in the fields of 
music, hi-fi equipment, and custom installa 
tion. It is a large-size publication, elabo- 
rately illustrated, and printed on fine paper 
You'll get a world of enjoyment and a fund 
of fascinating ideas from every issue. Use 
the coupon below to order a subsc mption 
right And that MUSI« 
at HOME makes a most welcome holiday 
gift! 


away remember 


‘ieee 


MUSIC AT HOME MAGAZINE 
Milton B. Sleeper, Publisher 
207-A East 37th St. New York 16, N.Y, 


Enclosed is my remittance for 


year (6 issues) $3.00 


3 yeors (18 issves) $6.00 (Seve $3) 
Nome 


Address 


Add $1.00 per year for foreign postage 


porticularly interested in articles about 


records 


Tape fm 
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CONTROLS & SWITCHES like new by the 
BASKETFUL for only a few PENNIES 

that’s what QUIETROLE can do for you, 
and only QUIETROLE will give that long 
lasting smooth, quiet operation even 
new controls last longer 
and operate quieter 
when treated with 
QUIETROLE . . the 


original and most reli- 
able product of its kind. 


THE CHOICE OF 
BETTER SERVICEMEN 
“EVERYWHERE” 
Supplied in 2; 4; and 8 
Ask for it at 


your distributor. 


oz. sizes 


manufactured by 


QUIETROLE 


: COMPANY 


* Spartanburg, South Carolina 


Amplifier-Preamp 


(Continued from page 69) 


stituted without any change in circuit 
despite the fact that it has 
higher gain. Performance will be almost 
as good as with a 12AY7 

The tone control circuit shown within 
the dotted box in Fig. 5 incorporates 
separate bass and treble controls with 
separate switches from 
This type of control circuit was 
originally proposed by D. T. N. Wil- 
liamson. It was used here because it is 


values 


boost to cut 
tone 


simple to construct and gives adequate 
amounts of boost and cut on both bass 
and treble. The maximum and 
cut, for both bass and treble, are shown 
in Fig. 3. A unique feature of this tone 
control is that there is a definite posi- 
tion where the listener can be sure that 
he has flat response. This position is 
when both the bass and treble control 
pots have the tap at the extreme left 
(counterclockwise) position 

The second half of the 12AY7, Vis, is 
fed from the tone-control circuit and 
serves to bring the signal to the level it 
had before entering the tone control 
and provide isolation between the tone 
control and the volume control 

The power supply components shown 
in the schematic, Fig. 5, give an indica- 
tion of the small amount of power drain 
of the amplifier. It uses a 260-0-260 
volt power transformer, T,, with a rat- 
ing of only 90 ma. The 6.3 volt winding 
supplies the heaters of all the tubes 
including the 6X4 rectifier. It also sup- 
plies the pilot light, PL, The trans- 
former used includes a 5 volt winding 
Which is not used and should be taped 
The author used a 12 henry, 100 ma 
filter choke for CH, because one was 
available. Any value from 6 to 15 hen- 
rys would be suitable. If a choke is 
not available, a 200-ohm, 10-watt wire- 
wound resistor can be used instead. A 
39-ohm, 2-watt surge limiting resistor, 
R-, and a 100,000-ohm, 2-watt bleeder, 
R., are The total power 
drain is about 20 watts of plate power 
plus about 15 watts of heater power or 
a total of 35 watts, which is less than 
that drawn by the average home radio 

The output tubes are 6AR5 power 
pentodes. These tubes were selected 
because they can be run at a high nega- 
tive bias with low plate current drain. 
Therefore, since there is plenty of am- 
plification and a large signal, the output 
tubes can be driven hard and draw only 
small plate current. The tubes are run 
at a bias of 30 volts, which is class 
AB, operation. If 6AR5 tubes should 
prove difficult to obtain, 6K6 tubes can 
be substituted directly since they have 
the same characteristics. A 100-ohm 
pot, Rw», is provided for balancing the 
cathode currents of the two output 
tubes. The plate-to-plate load of the 
output tubes should be 14,000 ohms 

One of the advantages of this partic- 
ular amplifier is that the choice of a 
suitable output transformer is not crit- 
ical. It goes without saying, however 
that the amplifier will function better 


boost 


also used 


DON’T LET IT 
« GET AWAY! 


Going Fast! 
TERMINALS ({2153¢2/3/ 


' Hi-Fi BUY! 


Complete FM-AM Phono Radio System 
All brand new. Fully guarenteed Ready to plug to 
gether and play. Consisting of famous name co 
ponents as follows 

CRAFTSMEN CBO0A De Luxe FM.AM Tuner Net $159.50 
CRAFTSMEN CSOOA vitra Fidelity Amplifier Net $99.50 


GARRARD RCBO 3 Speed Record Changer Net us se 
Special "45" Spindie Net $ 


ELECTRO-VOICE 12 TRxB Triaxial Speaker. Net $99.70 
GENERAL ELECTRIC RPx 050 


Triple Play Magnetic Pickup 


Net $8.20 
Total regular net $379.90 


This Complete System NOW at TERMINAL 


“> 


Never before such fine Hi-Fi at such low ; 
and hear it at our Sound Studios or send tor 
Bulletin 5. Write today 


re 
st ee 


Terminal Radio ...; 


85 CORTLANDT ST. NEW YORK 7, N.Y. * WOrth 4-331) 


TV RADIO 


SERVICE LIBRARY 


w= HERE IS LATE INFORMATION IN A 
HANDY FORM FOR RADIO AND TELEVISION 
REPAIRMEN, SERVICEMEN AND STUDENTS 

Sgr COMPLETE $5 A 
2 VOLS.°6 “Pav oncy' I to. 
AUDELS T.V.-RADIO 
SERVICE LIBRARY — 
Highly Endorsed 1001 
Facts Over 1552 Pages — 
625 Illustrations’, Diagrams 
of Parts. Presents Impor- 
tant Subjects of Modern 
Radio, Television, Indus- 
trial Electronics, F.M., Pub- 
lic Address Systems, Auto, 
Marine & Aircraft Radio, 
Phonograph Pick-Ups, ete. 
IT PAYS TO KNOW! 
The Basie Principles — 
Construction—Installation 
Operation — Repairs — 
Trouble Shooting Shows 
Iiow to get Sharp, Clear 
T.V. Pictures, Install Aeri- 
liow to Test. Explains 
Color Systems, Methods of 
Conversien, Terms, etc. In- 
cludes Ultra High F 
quency (U.TLF.) y 
alde for Quick Ready 
erence & Home Study. Tells How to Solve T.V, 
& Radio Troubles—Answers Your Questions. 
Get this Information for Yourself. 
7 DAY TEST—ASK TO SEE IT! 


ww--------MAIL ORDER---------- 


AUDEL, Publishers, 49 W. 23 St., N.Y.10, N.Y. 
Mail AUDELS T. Vv. RADIO SERVICE LIBRARY 2 Vols. $6 0n 7 
Gays tree trial. 1 O. K. | will remit $1 in 7 days and $1 monthly 
until $6 ts paid. Otherwise | will return them. 


Name __ 
Address 
Occupation 


WN 
Employed by 
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seg f a — mga sger N J R T TUBES 70% ' 90 OFF 
yut it will do quite well with a unit o 0 / 

the p.a. type. The reason for this is owe ad © ce 0 LIST 
that since the circuit incorporates pen- 
todes as the output tubes, with more GUARANTE ALL NJRT TUBES ARE BRAND NEW AND 
yi i vies, the effect of a give 

tte rong moon me pt ae ‘ i i FULLY GUARANTEED FOR ONE YEAR 
is greater. This is equivalent to increas 


a Type Type . Type 
ing the feedback The advantages of 1a7GT 6ALS 12VveGT 
; ; 183GT y 6AQ5 ‘ ; 12x4 
‘Ou — > we O " 
feedback, of course ire well known seeser ea0s senees 
namely, the extending of the frequency 14 6AQ7 1978 
: : . > merce INSGT 6ARS 258Q6GT 
response the lowering of the per-cent IRS ; eass 28.667 
of distortion, and the effect of making 18s ‘ 6AT6 2swaer 
vive Ire << . , . it4 6AU4GT 3545 
a given cire uit le dependent on the ted anne —— 
components. Since the feedback has 1US ‘ 6AU6 35cs 
en effec erence > am am 1x2 6AV6 3516GT 
been effectively increased, the amplifier — , oamese ; ee 
becomes less dependent on the charac- 304 6BA6 . 3 . 357561 
teristics of the output transformer A = . pad y . 
transformer with a bandwidth of 50 to 3v4 6BD6 ‘ s0cs 
13,000 cps at the 3 db points will give 5¥46 6BE6 6S07GT . . SOL6GT 
aoe an eae. am SY3GT : 68F5 6SK7GT 70L7GT 
good results. A UTC Type CG-710 is SY4G 6BG6G 6SL7GT nh 
Si ac _7 6AB4 . 6BH6 6SN7GT 
atisfactory for 7 enee oan soaver 81 
. GAFE6 e 6BK7 oi ere ef 11747GT 
Construction 6AGS j 6BL7GT 6U7 117P7GT 
. . rite ; 6AH4 6BQ6GT 6u8 j 12SN7GT 11723 
The amplifier was built on a 7” x 12”, 6AKS5 6BQ7A 6V6GT , 12SR7 met 807 


x 2” standard aluminum chassis. The T.V. PIX TUBE F R E E SENSATIONAL “MAGI CLOCK” 
maximum vertical dimension, with all BRIGHTENER T 39 ——= = MYSTERY ELECTRIC CLOCK 


components mounted, is 7”. The ampli- You can see through it what makes it work? List price 

* $18.15 . yours absolutely free with order of $75.00 or more 
fier can be constructed in a variety of HI-PO TV RECTIFIER TUBES . or with orders totalling $100.00 over a period of 30 days 
ways, depending on the builder's wishes. | LAST LONGER Many 7 volt types not listed. All tubes individually boxed. For 
Thea - . es orders under $10 add $1 handling charge. Tubes offered subject 
rhe location of the top-of-the-chassis Mokes Picture brighter, lorger to prior sale. Prices subject to change. All orders shipped 
components is indicated in Fig. 1. Front HI-PO 567 4I-PO 6878 F.0.B. 25% deposit on cod. shipments. Make checks payable 


achat a . , To {REPLACE ]. 99/2 REPLACES] 95 to New Jersey Radio and Television Tube Co 
panel controls, shown in Fig. 1, include ps 4 ouvert SEND FOR FREE TUGE LISTING 
the treble control, treble switch, bass 


MR RGMMCRG, <7 NEW JERSEY TELEVISION SUPPLY CO. 
is mounted on top of the chassis. The Sole Distributor of NJRT Tubes 


input connectors are on the side of the 906 
chassis while the fuse and speaker con- See ee an tenet, 8.4. EL. S-3900 


nections are at the rear. The ground 
leads should all be connected to a bus 


bar which is grounded to the chassis at ANYONE CAN BUILD A Su erb 
the > ‘tor Note that the 


input connector 


power supply is as far removed from 

the input stage as possible. Also note HIGH FIDELITY SOUND SYSTEM 
that the output tubes and the output 

transformer are at an appreciable dis- : WITH 


tance from the inputs. Whenever pos- : 

sible, leads should be crossed at right 

angles. All leads should be as short as = 
possible and the input cable should be , 


— een AMPLIFIER and [/. 
POR Scien TOE PRE-AMPLIFIER + 


response curve, Fig was ob- 
tained using a sine-wave generator and 
an oscilloscope. The harmonic distor- 
tion was measured using a bridged-T 


filter so connected as to filter out the Here, in kit form, is the finest com- 


fundamental component of the signal bination in high fidelity design and oe e 


The harmonics were measured using engineering. Every component sup- 
the filter connected in such a way that : : inabl 
each harmonic could be measured indi- plied is the finest obtainable . . . DELUXE UL® WILLIAMSON TYPE 


vidually. Since this is a push-pull sys- workmanship is meticulous. Both 20 WATT AMPLIFIER KIT: Famous Willlemesn 


circuit with modifications for increased, undis- 


tem, even harmonics should be non- | units are matched to provide you torted power output. Uses famous-make, spe- 


cially wound, quality output transformer. All 

Table 1. Harmonic distortion of the am- with the maximum of listening plea- = 2°48) teat ee ier wine as are 

plifier-preamp at three frequency ranges. sure Simple step-by-step pictorial MODEL TM-20A Net Price $49. 95 
° ’ 


*Ultra linear operation through use of 


POWER % DISTOR- diagrams guide your every move right screen-tapped primary output transformer 


OUTPUT TION down to the last detail. DELUXE 4-CHANNEL PRE-AMPLIFIER-EQUALIZER 
1 | KIT with CATHODE FOLLOWER OUTPUT. 

: ; Provides complete equalization for virtually all 

At All leading Redio Parts Jobbers recording characteristics now employed. input 
and Sound Dealers channels for radio or TV tuner, crystal or mag 

netic pickup, tape recorder or other signal 
sources. independent bass and treble boost 
Literature Upon Request and attenuation controls. Cathode follower out- 


put permits remote control operation without 
| TECH-MASTER corporation ji5c(Su'sue wet price, $19.95 


15,000 ‘ a 75 Front Street, Brooklyn 1, N. ¥ 


“are o 


FREQUENCY 
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Full Tone Control © 10 WATT HI-FI Sound System 
Hi Gain Cascode Tuner © 4 Microvolt Sensitivity 
The Perfect Chassis for Fringe Areas 
New Exclusive Advancements 
© 10 Watt Push Pull Audio Output @ Front Focus 
Control @ Channeloc-Locks picture & sound together 
@ Drift free operation @ Automatic Freq. Control 
@ Gated A.G.C. @ Fringe Area Control @ Full 4 MC 
Picture Bandwidth @ Phone connection & Switch 
@ Efficient Retrace Blanking © Automatic Brightness 
Control @ Full Focus Cosine Yoke @ Color Connection 
on Chassis @ Extra Heavy Duty Focus Coll @ Fused 
HV Power Supply @ Ali Molded Plastic Condensers 
@ 6CB6 Tubes in Video 1.F. @ Handles up to 24” Rod 
© improved Syne System @ R.C.A. Direct Drive Fly- 


back @ Improved Video 
amplification @ Heavy $ Os 
Duty Power Transtormer 
© Itmproved Horizontal 
Sweep @ Full range 12 " 
Loudspeaker @ 4 Micro- Cane oe ve 
volt Sensitivity @ Ready ‘ “= 
= UHF Stations @ Size wie une’ ot ehenet 
2” = 16" a 10” Convtr $211.90 
Detailed Service Manual & Schematic—-$1.00 
MASCO HI-FI Tv GOLD 
AMPLIFIERS PLASTIC MASKS 
oma pre-amp. 16” and 17” 
’ « “a 21" 
or . $29. 95 a4 
Custer a7" , 
equalizer 
Rew, 9106.25 "$47. 95 
BARGAIN 
CABINET BUY 
Mahogany consolette cabi- 


Mah. Cabinet 
630-9 Chassis 


. 924495 
man. Cavinet, S299 


Both above with mask, 
giass & tube brackets. 


to tube mount. 

ing brackets 

in Bion 
free 


3 $s0 
cabinet brochure 


AIREX’S NEW HI-FIDELITY 1955 CHANNELOC 630FA3 


3 MONTHS 


0 % 
aii 

Tube 

Mounting 


Brackets 
$6.50 


Chassis 
Mfr. Lic 
by RCA 


FAMOUS MAKE 
FM- aM co ates 


HI-FI 1 


TV PICTURE 
TUBE SALE 


Standard Grands. Factory 
‘ yea 

$24.95 

$3295 

$3495 

t. $59.95 

t.$74.95 


Tube Ree 
Tube Kec 


(Free cCataios Available) 


630-9 TV CHASSIS FOR 27” TUBE 


@ Channetoc-Picture & sound locked together @ No 
drift @ Reception up te 200 miles @ degree deflec- 
tien @ 22 KV high voltage power supply @ For 24” 
& 27” rect. tubes © Phone connection & switch on 
chassis @ Adaptable tor color @ RMA guarantee 


SENSATIONAL SAVINGS ON 
LATEST MODEL RECORD CHANGERS 


1121 type series, wit? 


17995 With TUBE MTG. 


12” Hi-Fi BRACKETS 
$9.95 
All merchandise ne new, factory fresh, uaranteed, 


RCA speaker 
cheek of w wder for $26 as deposit on TV chassis. 
wn. Prices epectfeatione subject to change without 


AIREX RADIO CORP. 


Mail & ehone orders filled upon oqnotes of certifed 
20% on other items. Balance C.0.0., F.0.B. factory 
notice 


171 WASHINGTON ST., N.Y. 7, N.Y. 
CORTLANDT 7-S218 


ROUND, SQUARE, KEY and ““D" 
OPENINGS QUICKLY MADE 


with Greenlee 
Radio Chassis Punches 


Save hours of hard, tedious 

work . . . cut accurate holes 

in chassis for sockets, plugs, 

eres. panel 

" ghes, etc. with Greenies 

- SS Pin Ics In 1-1/2 minutes 

5 or less make a smooth hole 
. in metal, bakelite or hard 
rubber up to 1/16" thick. Easy to operate... 
simply turn with ordinary wrench 
of sizes Write for 


Co., 1891 Columbia 


meters, 


Wide range 
Tool 
Rockford, Ill. 


details. Greenlee 
Avenue, 


= _ 
GREENLEE 


-—~ QUARTZ CRYSTALS) 


FT-243-.093" PIN DIA.—.486" PIN SPC 
FOR HAM AND GENERAL USE « GUARANTEED 
5940 


590 
06 5973 


7473 7675 7925 1015 6440 7050 8025 8475 

5 7700 7940 7075 8500 

) 7706 7950 7100 8525 

6240 71725 1973 5 7125 8550 

6250 1740 7975 500 7150 8 as75 

6273 1750 8225 506 7175 8150 8600 

6275 550 7773 8250 1250 8625 

6300 7175 6273 7300 3650 

64525 7800 82/5 7306 8700 

5850 6340 7825 8300 1325 8733 
5852 6350 7849 8525 7340 
5873 6373 25 7850 8630 2 5 79S 
5875 6375 7872 ) 7375 
5840 a7 7400 
5906 7900 1425 
5500 5925 6425 7450 1906 7025 7440 


49ceach-10for $4.00 | 99cea.10 tor $8.00 


Low Frequency—*T 241A for | T1718 Bc-610 
SSB, Lattice Filter etc, 093° Banana Plugs 
Pins, 486° SPC_ marked in Chan. | a” src 
nel Nos 0 to 79, 54th Harmonic 
and 270 to 389, 72nd Harmonic. | 
Listed below by Fundamental | 
Frequencies, fractions omitted. | 
370 393 414 437 S01 522 400 46) 
me 394 415 438 502 523 440 462 
416 481 503 525 441 463 
418 483 504 526 442 464 
419 484 505 527 444 465 
420 485 506 529 445 466 
422 486 507 530 446 468 
423 487 508 531 447 469 
424 488 509 533 448 470 
425 490 511 534 450472 
426 491 512 536 451 473 
427 492 513 537 452 474 
4279 493 514 538 453.475 
430 494 515 454476 
431 495 516 455477 
433 496 518 457479 
412 435 497 519 [458 480 add 20c postage for 


392 413 436 498520 459 | every 10 crystals (orless) 
4% each—10 for 4.00 99c each — 10 for $8.00 
Please state second choice 


Spec —200 KC without helder—S%c, 3 tor $1.50 


2030 2220 2360 3202 2945 
2045 2258 2390 3215 3955 
2065 2260 2415 3237 3995 
2082 2282 2435 3250 
2105 2290 2442 3322 
2125 2300 2532 351¢ 
2145 2305 2545 3520 
2155 2320 2557 3550 


5910 
6370 
6450 
6470 
6497 
6522 Sense. Tumine 
6547 WAN. 
6610 Meus’ to ano 12 

—foundation coils 
7350 and condenser for 
7380 80 meter VFO or 
7390 


exciter 
7480 ¢ 
7599 | SEE_ARTICLE BY 


7810 MARCH ‘S54 CQ. 
7930 


fees «tale 


[ Spee —200 KC or 500K C in FT241 A Holder, $1.79 ea | 


Indicate second choice; subst. may be necessary 
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RTS DISTRIBUTORS, LTD. 
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existent if the output stage is balanced 
If the appreciably 
anced, these harmonics will appear. If 
the amplifier is found to be unbalanced, 
the balancing pot can be used to cor- 
rect this condition. It was found that 
all harmonics above the fifth were prac- 
tically non-existent 

The power due to the harmonics was 
measured as (E*, + E*;)/R,. The har- 
monic distortion P,/P, was found using 
this method. Table 1 gives the 
obtained. The intermodulation 
tion was measured using an intermod- 
ulation analyzer, the frequencies of th 
two signals being 60 and 7000 cps. The 
distortion measured at 
1 and 8 watts was 5 
per-cent respectively 
was found 
full 


system is unbal- 


. } 
results 


distor- 


power levels of 
per-cent and 9 
The im level 
75 db down from the 
—- 


be 
rated signal. 


Within the Industry 
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(Continued from page 32) 


COMPANY has moved its New York of- 
fices to 589 Fifth Avenue The Dis 
tributor Division of PERMOFLUX _ 
PORATION has moved to new quarters 
at 2835 N. Kedzie Ave. in Chicago 
GRAYLOCK ELECTRONICS SUPPLY co. 
INC. is now occupying its new quarter 
at 554 W. 168th St. in New York 
CHARLES W. HOSTERMAN 
named to the 


has 
newly-created post of 
assistant general 
manager of the 
tronics division of 
Sulvania§ Electrwu 
Products Ine He 
will make his head 
quarters at the di 
Vision's Woburn 
Mass. plant 
Mr. Hosterman 
joined the company in 1943 and since 
1950 has been manager of the firm's 
radio tube division plant — 


beer 


‘ 


elec- 


COMPONENTS HOLDER 


AKE a corrugated cardboard box ana 

cut it into pieces small enough to fit 
in a small parts box. Then, the next 
time you start wiring a piece of equip- 
ment, collect all the resistors, coils, con- 
densers, and other small parts you'll 
need together and stand them upright 
in the box, as shown in the photograph. 

A components holder like this one 
will keep all the parts neatly together, 
yet hold them in such a fashion that any 
part can be taken without disturbing the 


—— « «ss «4 & « « = Se ee 


Corrugated cardboard will hold parts in 
order and help speed construction jobs. 
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CHECK R.F. COILS 


F YOU have a chance to remove the r.f. 

coil from a defective or obsolete radio 
you will find the general type similar 
to the coil illustrated. 

There are two windings of fine wire 
on a heavy coated cardboard form. The 
one coil or primary attaches to the an- 
tenna circuit. 

One end of the secondary coil goes 
to the grid (the lead with the grid cap 
attached) of the converter tube and the 
other secondary coil wire goes to a con- 
denser and then to ground. 

Tuning condensers are across this 
secondary coil. 

There is also a resistor of several 
thousand ohms, usually attached directly 
to the coil terminal, opposite the grid 
end, for a.v.c. 

A mounting terminal is also shown in 
the illustration. o «© 0 ie in 


A good chance to study r.f. coil construc- 
tion is afforded by discarded coil units. 


> Frequency Range: 20-20,000 cps 
BP Lowest noise level © Uniform sensitivity 
BP Minimum amplitude variation ¢ Less distortion 


600 feet on plastic ree! net $2.10 FINEST TAPE 
Sm fast on Staats vost net 9.30 YOUR RECORDER 
2400 feet on plastic ree! net 7.71 

CAN USE 


At All Leading Sound Dealers 


ORRADIO INDUSTRIES, INC. 
OPELIKA, ALABAMA 
Export Division; Morhan Exporting Corp., New York 
in Canada: Atias Radio Corp., Ltd., Toronto 


““P.sst! No, No, Senator, Walter Ashe Has Already Done That.” 


Assuring you of a bargain price on the test and communica- and communication equipment is an absolute guarantee of 
tion equipment of your choice is no “campaign promise!“ Our real money saving. Prove it for yourself. Trade used equip- 
special “Surprise” Trade-In offer on used (factory -built) test ment now. Wire, write, phone or use the convenient coupon. 


All prices f. 0. b. St. Louis Phone CHestnut 1-125 T°"""""""""" FREE CATALOG! <<<-<-<---- 


WALTER ASHE RADIO COMPANY RN.11.54 
1125 Pine Street, St. Lovis 1, Missouri 


} Rush “Surprise” Trade-in Offer on my 


for 


C) Send new FREE 1955 Catalog 


Nome 


RADIO CO. 
1125 PINE ST. © ST. LOUIS 1, MO. 
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CANNON 
Sub-Miniature 


PLUGS 


TYPE “D”. . . UP TO 50 CONTACTS 


For Your Miniaturization Program! 


Save space... save weight... rugged. 1000's of 
uses! Pressed steel shells. Heavily gold- | 
plated copper-alloy 5-amp. contacts give 
untarnishing high surface conductivity 


and corrosion resistance. Take #20 solder- | 


tipped wires. Polarization means. Salt- 
spray resistant shells. Flashover 1700v dc. 


TYPE “U".. . UP TO 12 CONTACTS 


Receptacles Hermetically-sealed 


Round steel shells. Pin receptacles have 
fused vitreous insulators to give true 
hermetic seal. Adaptable to box-or panel- 
mounting. Pin or socket plugs have resili- 
ent moisture-sealing insulators, gold- 
plated contacts. Bayonet latch. Cord 
connectors have resilient sleeves, Con- 
tacts 5-amp. Flashover 1700v dc. 


Write for Cannon Sub-Miniature Bulletins... 
TODAY! Refer to Dept. 145 
CANNON ELECTRIC COMPANY, 3209 
Humboldt St., Los Angeles 31, Calif. 
Representatives and Cannon dis- 
tributors in all principal cities, 

Since 1915 
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The Electron Tube 


(Continued from page 67) 


models the 
placed by a folded wire 


perforated plate was re- 

grid to lessen 
the Needless to say this was the 
best design of all. Patent number 841,- 
387 covering this arrangement was is- 
sued January 15, 


cost 


1907, and is one of the 
most valuable patents ever issued. 
Later, in 1909 or 1910, along 
mechanical improvements, it was 
found that a grid and plate on each 
side of the filament increased its func- 
tional value. Starting with a carbon 
filament in the early models, tantalum 
and, ultimately, tungsten wire was 
used for the 3'% volt filament mate- 
rial. A picture of the 1907-1909 “Au- 
dion” with the single plate and grid 
is shown at the right of Fig. 2 and the 
improved double plate and grid “Au- 
dion” of 1910 is shown at the left. 
These are the earliest existing models 
of electronic vacuum tubes and, ex- 
cepting the experimental models pre- 
viously mentioned and which are 
known to have been destroyed, are the 
first in the electronics field. By way 
of explanation, originally in both of 
the tubes pictured, plate and grid 
wires came out of the seal at the bot- 
tom of the tube, but have long since 

been broken off. 

With the “Audion” now a practical 
tube, de Forest produced an oscillating 
receiver for c.w. reception, and larger 
and heavier tubes for transmitting 
purposes. Its use as an amplifier of 
sound was demonstrated, with the 
telephone interests becoming involved. 

The way of the inventor was not 
easy. As various interests learned of 
the new device, many started to get 
into the field with little or no benefit 
to the inventor. By 1915 there were 
several sources of tubes, and when the 
first trans-Atlantic telephone was 
tested, although in Paris at the time, 
Dr. de Forest was not allowed to wit- 
ness the experiment 

The writer's collection of early de 
Forest tubes is shown in Fig. 1. The 
tubular “Audions” in the bottom row 
were known as Type “T” and were 
made first in 1915 when the spherical 
envelope was discontinued. It also 
presented a major change in sales 
policy, as prior to this time it was 
necessary to return an old bulb (tube) 
to purchase a new one. Competitors 
had been selling tubular vacuum tubes 
below the original de Forest price, 
hence his entrance into this field sell- 
ing an “Audion” with the nonreturn 
policy. The “Ultraudion” in the middle 
of the bottom row is one of the earliest 
of the power tube models, and while 
not large, it did an excellent job. The 
middle row of tubes were the very first 
transmitting tubes ever made with all 
the leads brought out in base contacts. 
These were made in 1915 by de Forest 
in conjunction with Lt. Comdr. S. C. 
Hooper, USN. 

Tubes from 
sources other 


with 


several of the 
than de Forest 


early 
are 


Keplacement 
e * Needling You? 


TRY THE 


SERVICE PLAN 


Service men go for Walco’s packaged 
phonograph needle replacement 
plan because it’s so easy to understand 
and put to work. No headaches trying 
to figure out which needle for which 
cartridge—two easy guides figure for 
you. And you don’t have to be a 
salesman to sell replacement—even 
to sell profitable diamond needles 
Walco sells "em for you, by proven 
methods learned in our long experience 
as leaders in the replacement needle 
industry—and as originators of the 
modern jewel tip needle. 

Get all the information — see how 

much easier it is to sell and service 

with Walco! 


SEND FOR WALCO’S CATALOG 600 


il Alco TRADE NAME OF 
- ELECTROVOX CO., INC. 
leoders in Replacement Needles 
60 Franklin Street, East Orange, N. J. - 
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IIREPAIR YOUR OWN SPEAKER 
SAVE Time. SAVE money! Clear 
structions supnmlied with every « 


+ generate ey REPLACEMENT cones 


r JUMBO RADIO-ELECTRONICS PARTS KIT!! i 
| OVER 10,000 ALREADY SOLD! 
WHY PAY MORE FOR PARTS’ Here's a 
Mine’’ of new & surplus inventory odds nds at a 
fraction of original cost. 17 full Ibe. of N 
WIRE, COILS, fj 
SWITCHES 


SOCKETS, CAPACITORS, RESISTORS 
PHOTOFPACTS TV & RADIO DIAGRAMS 
CHASSIS, PLUS DOZENS OF OTHER ITEMS! 

(Shp. wt. 20 Ibs.) $3.95 8 
WOOD CABINET & CHASSIS een eee 
B Hanaso me walnut veneer Inside: 1 ye" xTIg"xGle” 
sq. dial ophg. (right). PLUS matching 6 

| B ture punched chassis Set $1. 15 i 
me eae 

| “DIRECT FACTORY SPEAKER REPAIRS SINCE 1927" 


Min. Order $3.00. 20% deposit req. on all C.0.D."s. 
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shown in Fig. 5. This is in no sense a 
complete or near complete list of what 
made in that period, but consti- 
tutes the writer's collection for that 
period. Fig. 3 shows the earlier devel- 
opment of really large triode tubes in 
the early 1930's and Fig. 4 is a UV 
862 tube, 100 kw. rating, using 18,500 
volts at 5 amps on the plate and a fila- 
ment of 205 amps at 32 volts 

In this collection drawn from a total 
over one thousand tubes in his pos- 
the writer has attempted to 
show how it began, and what, in a very 
general way, was accomplished in the 
capacity (size) of the triode tube. To 
add anything in the way of develop- 
ment from the screen grid tube, with 
its fourth element is totally bevond 
the scope of this article. All of this 
scarcely constitutes an introduction to 
the broad subject of electronics. —j}§- 
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PANEL LAMP USE 
By JAMES A. McROBERTS 

HE majority of television receivers em- 

ploy a 0.25 ampere fuse to protect the 
high voltage components. A convenient 
substitute for this fuse is the pilot lamp, 
Mazda 47 with 150 milliamperes at 6 
to 8 volts. The current drawn by the 
high voltage supply is ordinarily less 
than the amount needed to light the 
lamp at full brilliancy, hence it burns 
dim. Maladjustment of the set will re- 
sult in a much higher drain however. 

The lamp also serves as a linearity 
coil adjustment since minimum bright- 
ness—least circuit current drain through 
the lamp—is the correct adjustment of 
the horizontal linearity coil. To adjust 
the linearity coil with the lamp installed 
in place of the fuse, turn the linearity 
coil adjustment screw all the way out; 
and then turn it in, tuning for minimum 
brilliance of the Mazda 47 lamp. The 
first such minimum should be used as 
it is possible (on some sets) to encoun- 
ter another minimum which will also 
yield a linear picture although the sec- 
ond minimum will be a minimum only 
for certain settings of the contrast aad 
brightness controls. This last statement 
means that the linearity may change 
with movement of the contrast control, 
or the brightness control, or both these 
controls, and is a “false” setting. 

Relatively bright illumination of the 
lamp at such a minimum setting of the 
linearity control means excessive current 
drain for all sets employing a single 6BG6 
tube—do not use the Mazda 47 for par- 
alleled tubes. The excess current drain 
may come from overdrive, leaky compo- 
nents, or partial short circuits in the com- 
ponents. Even a few turns short cir- 
cuited on the flyback transformer will 
cause the lamp to light up very brightly 
contrasted to the case in which the trans- 
former is in good condition, 

There is no objection to leaving the 
bulb in the circuit permanently as the 
voltage drop is about one half of the 
normal rating of 6-8 volts and is prac- 
tically meaningless insofar as voltage 
drop is concerned. For sets employing 
paralleled output tubes, use a bulb with 
a larger current rating such as Mazda 44 
with a current drain of nominally 0.25 
ampere at 6-8 volts. While the panel 
lamp is a good indicator of the relative 
amount of current, the cold resistance 
is less than the hot resistance and the 
brilliance is therefore not directly pro- 
portional to the current. —- 
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HERE’S WHY... 
IT’S EASY TO BUY 


from 


THE WORLD'S LARGEST DISTRIBUTOR OF AMATEUR RADIO EQUIPMENT. 


Provides for only 10% down payment; up to 18 mos. to pay. 


You deal only 


with us! 


Features special “10 Day Free Trial’ Plan. 


Offers over 600 bargains in reconditioned equipment 


up to 50%. 


Save 


Reconditioned sets have 100% trade-in value within 90 days 


of purchase. ( 


New gear, only). 


More Money-Value for your trade-ins. Ask the man that deals 


with WRL. 


THE HALLICRAFTER S-40B 


$12.00 Down 
$119.95 CASH 


Communication receiver with built in 
speaker covering 540-Kce to 44 Mc in four 
bands. One RF stage, 2 IF stages. 


OTHER LATE-MODEL HALLICRAFTER 
SETS NOW AVAILABLE... 


MODEL 
NUMBER 


$-38C 
S-53A 
$-72 Port 
S-77A 
$-76 
$X-62 
HT-20XMTR 


MONTHLY 
PAYMENTS 
$3.97 
$7.15 
$8.74 
$9.54 
$10.90 
$19.07 
$24.50 


DOWN 
PAYMENT 


$ 5.00 
$ 9.00 
$11.00 
$12.00 
$20.00 
$35.00 
$44.95 


CASH 
PRICE 


$ 49.95 
$ 89.95 
$109.95 
$119.95 
$199.95 
$349.95 
$449.50 


THE HALLICRAFTER SX-71 


$249.95 CASH 
Double Conversion sharp selectivity, 
plus built-in NBFM at moderate cost 
11 tubes plus voltage regulator and 
rectifier. Low down payment. 
ASK FOR INFORMATION ON WAIL'S 


NEW, 65 WATT, COMPLETELY BAND- 
SWITCHING GLOBE SCOUT TRANSMITTER! 


ghey 
FREE 
WRI CATALOG 


over 


WE ALSO HAVE THE NEW HALLICRAFTER 
SX-88 ON HAND FOR ONLY $595.00 
($59.50 DOWN, $32.40 PER MO.) 


15,000 
ITEMS 


SEND FOR IT ... TODAY! 


ALL PRICES SUBJECT TO 


CHANGE WITHOUT NOTICE 


R.11 


Please send me your New Free Catalog and full information on the items checked | 
below! Quote your top Trade-in offer for my: 


T PERSONA 


LABORATORIES 


Attention: 


RADIO and TV SERVICEMEN 
Broadcast and Industrial Engineers 


Get Your FREE COPY of Gur NEW CATA- 
LOG of Standard Brand Top Quality— 
Radio, Television and Industrial Electronic 
Parts, Tubes and Equipment 


Enjoy Our 
“SAME DAY SHIPPING SERVICE” 
Write Now to 
General Electronics Distributors, inc. 
(3 stores) 
735 Main Street S04 New Alex Road 
Wheeling W. Va. Greensburg, Pa. 
S10 Crescent Road 
Altoona, Pa. 


(Mame and Make of Equipment) 


fer your. — . —E | 
(Mew Equipment Desired) 


vx 4 RADIO MAP (25c) {} GLOBE scouT 


$-408 [) RECONDITIONED EQPT. LIST [] Sx-71 | 
() NEW 500 WATT GLOBE KING 


City & STATE - —— | 
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The NEW Pro-Tex 


Non-Magnetic 


REEL CLIP 


for tape and 8 mm film 


@ Shapes into place without picking 

@ heep tape and film neatly wound 
@ Durable. Fully guaranteed 

For 5” reels 4Seea 

For 7” reels 50¢ ea 

Postpaid. Enclose check with order 


PRO-TEX REEL BAND CO. 


202 Film Building Cleveland 14, Ohie 


ip reel 


write us. 


io. 12 
Lockable Wall Kit 


XCELITE, INCORPORATED 


(Formerly Park Metalware Co., Inc.) 
DEPARTMENT E ORCHARD PARK, N. Y. 


You'll save plenty of time 
with a No. 77 for every call—and a No. 
127 on the wall! 


SAVE $10 
ON THESE 
5 BOOKS 


SPECIAL OFFER on this 


comptere RADIO 
ENGINEERING 
LIBRARY 


© §& Volumes © 3872 Pages © Illustrations 


T HIS new, up-to-date edition of a famous, 


5-volume library covers the whole field of 


radio engineering includes latest facts 
standards, data, and practice to help you 
solve hundreds of problems in any field 
based on radio Books cover circuit phe- 
nomena, networks, tube theory, amplifica 
tion, measurements, etc kive specialized 
treatment of all flelds of practical design 
and application 

SET INCLUDES: Kastman’s Fundamentals of 
Vacuum Tubes, 3rd hd Terman’s Radio 
engineering, Jrd Ed. . Everitt's Communica- 
tion Engineering, 2nd Id. ; Hund’s High Fre- 
quency Measurements, 2nd Kd and Hen 
neyv's Radio Engineering Handbook, 4th Ed 

SPECIAL LOW PRICE—EASY TERMS 

SAVE $10.00—Regular price of books is 
$44.00, when bought as a set, you pay only 
$38.00, and on easy terms. ' 


r———-10-DAY FREE TRIAL - — — — ~ 


McGraw-Hill Book Co., Dept. RTN.11, ! 
430 W. 42nd St., WN. Y. C. 6 | 
Send me for 10 days’ FREER trial, the RADIO EN. 
GINEERING LIBRARY. If not satisfied I will return | 
hooks (nherwise T will send £8.00. plus delivery 
charges, then: and $4 a month for 5 months (We 
pay delivery if you send $8.00 first payment WITH 
coupon; same return privilege.) 


Print 
Name 


Street 
City 
Kmployed by 


This offer avvlies to U.S. enty 
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YOU ASKED FOR 'EM— 
HERE THEY ARE! 


YOUR FAVORITE NUT DRIVERS 
IN A 6'4x7" CARRY-ALL KIT! 


The same 7 most-used nut drivers as in 
the popular No. 127 Lockable Wall Kit 
(left) —but in this kit you can take with 
you! 3/16” thru %”, all handles color 
coded to size. 


Nut Oriver wit 
for Bench or for 
Calis 


Ask your supplier or 


21” Wired CHASSIS 


FOR 


CUSTOM BUILDING 


27 TUBES, including CRT 


=~ 


CHASSIS and CRT—*239%° 


Plus 10% Tax 


In Kit Form... $199. 


This De Luxe Transvision Chassis is 
ideal for fringe area, UHF-VHF re- 
ception. ... Has super-sensitivity and 
stability. . Keyed AGC. 27 tubes 
including CRT and 3 rectifier tubes. 
Also available with Remote Control 
and dual sound system for $69 addi- 
tional. Order today, direct from: 


TRANSVision 


THE OLDEST NAME IN TV KITS 


NEW ROCHELLE, N. Y. 


All-Purpose Enclosure 


(Continued from page 52) 


formance-wise in the living room? Is 
there a cabinet that has all three baffle 
characteristics built in? There is one 
all-purpose loudspeaker enclosure. It 
is called the “Fold-a-flex’’ because it 
can be used as a folded horn, an in- 
finite baffle, or as a bass reflex. 

The “Fold-a-flex” design consists of 
three adjustable acoustical ports, as 
shown in the photo, and a built-in 
folded horn. The baffle can contain a 
mid-range horn, a_ high-frequency 
tweeter, or both. Space is also pro- 
vided to mount crossover networks in 
two- or three-way systems. The “Fold- 
a-flex"’ cabinet permits a wide choice 
of mounting arrangements so that you 
may use a single wide-range 12” hi-fi 
loudspeaker. Later you can add one of 
the excellent tweeters and enjoy a two- 
way system. If you so desire, a third 
(mid-range) horn may be added. Thus, 
depending upon the amount you can 
invest in loudspeakers, various compo- 
nents can be added later. 

The construction diagram of the new 
enclosure for 12” systems provides 
enough detail so that it may be assem- 
bled in any shop having the necessary 
power tools for the cutting of the vari- 
ous fins at their proper angles. The 
entire cabinet is constructed of %” 
plywood, and the outside pieces may be 
any of the many attractive veneers 
available from most  lumberyards. 
Ports A and B are hinged as shown, 
and must be carefully fitted to provide 
an air-tight seal when in the open or 
closed position. Note that there is a 
half-round vinyl gasket secured com- 
pletely around the two side ports to 
provide the necessary air seal. The 
adjustable slide which moves up and 
down in the slots is shaped so that the 
slide will seal off the slide openings 
when in the closed position. This pre- 
vents air leakage through the adjust- 
ing slots. 

The baffle must be securely mounted 
to the all-around flange in such a 
manner that if it were a solid piece of 
wood it would make the cabinet com- 
pletely air tight. The frame contain- 
ing the grille cloth mounts in front of 
the baffle, as shown, and is used for 
decorative purposes only. It is simply 
shown for those who wish a profes- 
sional-looking cabinet. 

There are four braces employed, 
called bracket shelves. Their function 
is to prevent vibration of the interior 
fins. One of the advantages of the de- 
sign is the lack of parallel-reflective 
surfaces. A minimum of padding will 
provide sufficient damping when Kim- 
sul or felt is placed both at the top 
and bottom of the inside compartment 
containing the cone. 


Action—Folded Horn 


There are two hinged doors, A and 
B, which are the side ports of the en- 
closure. They are completely sealed 
by means of gaskets so that no air can 


RADIO & TELEVISION NEWS 


pass at their edges when placed in either of the two posi- 
tions shown. When ports A and B are pushed inward, 
they become extensions of the inner horn structure and 
form the mouths of the folded horn. The enclosure may 
be placed against a flat wall and will provide excellent bass 
response, or it may be placed in a corner which will pro- 
vide even greater extension of the response. Port 
C is closed when the “Fold-a-flex” is used as a folded horn 


Infinite Baffle 


Ports A, B, and C are all closed which, in effect, 
in a completely enclosed cabinet that is airtight. Approxi- 
mately 6% cubic feet of air loading is provided, which 
insures proper damping for loudspeakers. This is one 
of the most satisfactory of all types of enclosure character- 
istics for single, coaxial, or triaxial loudspeakers, and has 
similar advantages to a loudspeaker mounted within a wall 
between two large rooms 


Bass Reflex 


Many loudspeakers perform exceptionally well in this 
type of enclosure 3ecause the “Fold-a-flex"” has an added 
feature of being fully adjustable to any loudspeaker, there 
are added advantages to this form of baffling. Ports A and 
B remain fully closed, the same as when used as an infinite 
baffle. The slide (in back of the reflex port C) is adjusted 
by loosening the two knobs and setting the slide to any 
position from a fully opened port to one which is fully 
closed. In practice, the port is adjusted by any of the 
familiar techniques in reflex port adjustment described in 
reference books. 

In next month’s article we'll show the performance curves 
for some of the many 12” systems measured under free 
field conditions. (To be continued) 
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2 AS YOU Brive. 
AVAILABLE IN 6 OR 12 VOLT Ls 
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© Covers B7 to 109 megacycles 1 

@ Full Armstrong circuit 

® Automatic frequency control, locks in sta- 
tion signal 

© 2 microvolt sensitivity. Full limiting action 
with 5 ales input ) 

© Optimum tivity for maximum image 
rejection. ‘ent channel 60 DB down 

@ 200 KC IF idth 

@ New crystal limiter — sperior clipping 
action : 

@ Electronic 
response 

@ Compact 


control — increases bass 
dttenvating highs 

: From panel 6%" wide x 
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power input plug at rear and 1%”. 
for knobs on front 

@ Chrome panel and metc! knobs. Gray 
Hammertone case ® 

© Rigid, rugged, non-critical construction 

®@ Only highest quality components used. 

© Fully guaranteed , 


CAR TUNER COSTS YOU 


JUST $995° FOB BOSTON 


Hastings High Fidelity Car Power Amplifier 
(for cars without existing AM 
Radios) $6350 

SEND FOR IT TODAY! 

This colorful folder that contains 
ali the facts about this outstand- 
ing Hi Fidelity FM Unit. Your 
copy is free and there's no 
obligation. 
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MANUFACTURERS’ LITERATURE 


bulletins, 


prompt attention write directly 


The various listings presented in this section are for your convenience. 
unless otherwise indicated, are available to #1 our readers, For 
to the 


The 


manufacturer for this literature. 


TRANSFORMER LAMINATIONS 

Two new catalogue pages on 1%” E 
and I transformer laminations are now 
available from Tempel Manufacturing 
Company, Bryn Mawr at Damen, Chi- 
cago 26, Illinois. 

Complete technical data is listed, in- 
cluding dimensional drawings, stacking 
factor, specifications, weight, and count. 
The Type T-175 RH lamination fea- 
tures the new RETMA corner mount- 
ing holes while the Type T-175 H has 
standard mounting holes. 


LINEAR CATALOGUE 
Linear Equipment Laboratories, Inc., 
Brightwater Place, Massapequa, Long 
Island, N.Y., has just issued an elab- 
orate new catalogue which contains 
data sheets covering its line of test 
equipment and TV accessories. 
Included is information on an oscil- 
loscope probe for color TV, a square- 
wave generator, a noise figure test set, 
a video line amplifier for color TV, ter- 
minations, a u.h.f. transformer, v.h.f.- 
u.h.f. baluns, a u.h.f. wavemeter, a 
u.h.f. grid-dip oscillator, and reflection 
boxes for u.h.f. and v.h.f. 


INVENTORY CHART 

The Pyramid Electric Company of 
North Bergen, N. J. has released a 16- 
page combination inventory record and 
interchangeability chart. 

Created as an aid to dealers who 
carry the company’s condensers, the 
booklet includes space for a six-month 
inventory period and lists the major 
types of condensers and their inter- 
changeability factors. 


SOLDER HANDBOOK 

Kester Solder Company, 4201 Wright- 
wood Avenue, Chicago 39, IIL, is now 
offering a 78-page textbook on the sub- 
ject of solder. 

Available to manufacturers, labora- 
tories, design engineers, government 
agencies, universities, vocational insti- 
tutions, and qualified individuals, the 
new book provides the solder user with 
a scientific study of the industrial ap- 
plication and usage of the product. 
Charts, tables, and photographs are 
used lavishly. 

Write Dept. TP of the company for a 
copy of this new reference work. 


MOBILE ANTENNAS 

Antenna Specialists Company, 12435 
Euclid Ave., Cleveland 6, Ohio, has is- 
sued a 6-page catalogue describing a 
line of mobile communication and 
ground plane antennas regularly stock- 
ed by the firm. 

The brochure pictures and describes 


bases, shock-mounting springs, anten- 
nas, adapters, and antenna rods. A copy 
of this catalogue is available on re- 
quest, as is information on the com- 
pany’s specialized production antenna 
line. 


ASTATIC CATALOGUE 

A new, complete products catalogue 
has just been issued by Astatic Corpor- 
ation of Conneaut, Ohio 

Included among the stock items listed 
in the new publication are phono pick- 
ups and needles, recording heads, mi- 
crophone stands, TV u.h.f. converters, 
and boosters. 

Complete specifications, performance 
data, and replacement details are fea- 
tured in this concise publication. 

GERMANIUM DIODE DATA 

International Rectifier Corporation, 
1521 E. Grand Ave., El Segundo, Cali- 
fornia, is now offering a new 4-page 
bulletin which lists ratings and specifi- 
cations on the company’s germanium 
diodes. 

Included in Bulletin GD-1A is a com- 
plete replacement guide of the com- 
pany’s diodes for replacing RETMA 
type diodes and ratings and character- 
istics on the new “Red Dot” line for 
100 degree C applications. 


REMOTE CONTROL WIRING 

The Construction Materials Division 
of General Electric Company, Bridge- 
port, Conn., has issued a completely re- 
vised, up-to-date edition of its remote- 
control wiring manual. 

The manual, 16-284, includes the new 
components recently added to the com- 
pany’s line, such as relay gang boxes, 
motor-driven master switch, new lock- 
ing switches, and new twisted construc- 
tion, color-coded remote-control wire. 

Wiring diagrams, wiring layouts, sug- 
gested specifications, and other useful 
information is also provided in this free 
manual. 


INTERFERENCE TESTERS 

Empire Devices Products Corp., 38- 
15 Bell Boulevard, Bayside 61, N. Y., 
has recently issued a 6-page catalogue 
describing its line of noise meters, dis- 
tortion analyzers, impulse generators, 
attenuators, and crystal mixers. 

This comprehensive catalogue is fully 
illustrated and details for each product 
data on design specifications, operating 
ranges, recommended applications, and 
lists of accessories. 

STANCOR REPLACEMENTS 

The Stancor Division of Chicago 

Standard Transformer Corporation, 
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Addison and Elston, Chicago 18, Il., has 
issued two new bulletins covering re- 
placements for TV flybacks. 

Bulletin 492 lists the Muntz and RCA 
applications for these new units while 
Airline and Sentinel applications are 
listed in bulletin 493 

Either or both of these bulletins are 
available without charge from the com- 
pany’s distributors or the company di- 
rect. 


NEW RCA TUBE MANUAL 

A revised edition of the “RCA Re- 
ceiving Tube Manual” which provides 
basic technical data on more than 500 
entertainment-type tubes used in radio, 
TV, and sound equipment is now avail- 
able, according to the Tube Division of 
Radio Corporation of America. 

Sixty-seven new tube types are listed 
in the manual. Pertinent technical in- 
formation for the 536 tubes contained 
in the book is amplified by line draw- 
ings, socket diagrams, and characteris- 
tics curves. 

The book also provides new hi-fi am- 
plifier circuits, including a bass and 
treble tone-control stage, a low-distor- 
tion input stage, a 2-stage input ampli- 
fier with cathode-follower output, and a 
preamplifier stage. 

Copies are now available from RCA 
tube distributors at $.60 each. 


TRANSFORMER CATALOGUE 

The Chicago Division of Chicago 
Standard Transformer Corp., 3501 Ad- 
dison St., Chicago 18, Illinois, has an- 
nounced the se emg . its new 
transformer catalogue, CT-554. 

This 32-page book Sotetaie detailed 
descriptions of over 500 stock trans- 
formers for military, new equipment, 
general replacement and power and 
control circuit applications. A simpli- 
fied classification system makes it easy 
to locate any particular unit and the 
dimensions of all cased units are shown 
diagrammatically 

Broadcast high-fidelity transformers, 
miniature audio transformers, and 
ultra-m.iniature transistor transformers 
are just some of the new units listed in 
this catalogue. 


“DE-SNOWER PREAMPLIFIE 
Data on the company’s new “De- 
Snower Preamplifier” is included in the 
four-page illustrated brochure just re- 
leased by Jerrold Electronics Corpora- 
tion, Dept. 823, 26th and Dickinson 
Streets, Philadelphia, Pa 
The brochure covers three models of 
the new broadband antenna-mounted 
preamplifier and provides data on in- 
puts, output, tube complement, size, 
shipping we ight, and list poses s. 


1955 TV “BLUE BOOK" 

The all-new “1955 TV Blue Book” is 
now available for distribution, accord- 
ing to the publisher, National Appli- 
ance Trade-in Guide Company, 2132 
Fordem Ave., Madison 1, Wisconsin. 

Special features include all new 
trade-in values based on present mar- 
ket conditions and the new lower list 
prices. An accurate analysis of the 
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NEW VOLUME 4 
Covers 50 chassis (62 models) produced 
during 1953. Complete coverage includes 
schematics, chassis photo views, re- 
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Vol. 3. Covers 47 chassis (80 models) pro- 
duced in 1950, 1951, 1952. 288 pages 
82 x 11". Order AR-3. Only 
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to 1949. 396 pages. 
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AUDIO 
AMPLIFIERS 


NEW VOLUME 5 

Covers 37 amplifiers, 12 preamplifiers 
and 14 tuners made in 1952, 1953. Com- 
plete analysis based on lab study: circuit 
diagrams, chassis photo views, parts 
data, full coverage. 552 pages, 8!) x 11’. 
Order AA-5. Only $3.95 
Vol. 4. Covers 75 amplifiers and tuners made 
in 1951, 1952. 352 pages; 8% x 11 
Order AA-4,. Only - $3.95 
Vol. 3. Covers 50 amplifiers and 22 tuners 
made in 1950. 352 pages, 8/2 x 11°. 
Order AA-3. Only... ~+++ $3.95 
Vol. 2. Covers 104 amplifiers and 12 tuners 
made in 1949. 368 pages, 82 x 11" 
Order AA-2. Only...ccccccecceees $3.95 
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2203 East 46th St., Indianapolis 5, Ind 
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NO MORE 
“UNFINISHED” 
SYMPHONIES! 


WITH THE NEW SOUNDCRAFT 
“PLUS-50" MAGNETIC RECORDING 
TAPE! 50% EXTRA PLAYING 
TIME! NO COMPROMISE 

IN STRENGTH OR QUALITY! 


Here at last is the perfected “long-playing” 
magnetic tape. Backed with DuPont’ *Mylar” 
Polyester Film a third thinner than stand- 
ard acetate backing—it is actually stronger 
than standard tapes. 

4 normal 5”, 600° reel now holds 900’— 
i 7”, 1200 reel holds 1800’. And yet cost- 
per-foot remains almost exactly the same! 

Symphonies up to 48 minutes long can 
now be recorded or played at a full 744” per 
second on a single 7” reel—without inter- 
ruption, Forty-eight minutes against only 
32 on standard tapes! 

Soundcraft’s fully perfected magnetic ox- 
ide is used—in full, standard depth——for ut- 
most high fidelity. There’s no change in 
output level or bias characteristics! 

Plus-50” is Micro-Polished® for perfect 
high-frequency response right from the start. 
It's Pre-Coated with adhesive to prevent 
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PAutomatic Custom-Built Radios for Piymouth, Ford, 
“en evrolet and many others, always in stock 

* We carry a Complete line of HI-FIDELITY 
* and sound equipment. — us your requests. 


All prices 
mum order oo * 
for our tatest price Viet and Hi-Fi catalog to 
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oxide chipping, peeling. It’s lubricated on 
both sides, eliminating squeals. It can be 
interspliced with any quality tapes. Output 
variation is an inaudible + 4 db. within a 
reel, + 4 db. reel-to-reel. 

More than 200 million feet of this iden- 
tical tape have already been supplied to the 
U. S. Government. 

See for yourself why there’s no finer tape 
at any price than Soundcraft “Plus-50” 
Tape. Get some at your dealer’s today! 

For more information, write Dept. U11. 
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head 
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Radio & TV gives a basic understand 
CIRCUITRY AND ing of all basic circuits 
OPERATION and circuit variations used 
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669 pages one “" _ and — 

j layers eaches you how 
Price $6.50 to recognize them fast ; 
how they work how 
to know what to look for how to avoid 
guesswork and useless testing. Easy to under- 
stand. Fully indexed so you can find what you 
want in a jiffy. Throughout, this big book brings 
you the above-average training that paves the 
way for top-notch, good-pay jobs 
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1955 TV market, showing the dealer 
what and how to buy, and the section 
on trade-in merchandising make this 
issue of special interest. 
Write the publisher for 
quantity prices on the guide. 
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SERVICE PARTS DIRECTORY 

The Tube Division of Radio Corpora- 
tion of America, Harrison, N. J., has an- 
nounced the availability of a compre- 
hensive “Service Parts Directory” con- 
taining basic service and parts replace- 
ment data for all 1952 model RCA Vic- 
tor home TV receivers. 

Designed to meet the service needs of 
dealers and technicians, the 36-page 
directory (SP-1021) includes schematic 
diagrams, Wiring diagrams, parts lists, 
top and bottom chassis views for 27 dif- 
ferent RCA table model and console re- 
ceivers. 

The directory is 50 cents a copy and 
is available from the company’s parts 
distributors or the company direct. A 
directory covering 1953 model receivers 
is currently in preparation. = 


NOSTALGIA FOR 0O.T.'s 


E HAVE had a long, interesting letter 

from T. Baker of Tilton on the Hill, 
Leicestershire, England recounting some 
of his earliest experiences in “wireless.” 
We would like to share some of the high- 
lights with our readers who can remem- 
ber “way back when.” 

Mr. Baker joined the General Post 
Office on the telegraphic side in 1912 
but transferred to the wireless branch of 
the Royal Navy in 1915. He recalls the 
wonderful discussions on the advantages 
of various spark gaps. One big trans- 
mitter of 25 kw. had an adjustable spark 
gap which started off at 5 mm. but, by 
turning a handle, this gap could be in- 
creased to 25 mm. The gap was enclosed 
in a box and a current of air blown over 
it. It made a terrific noise and could be 
heard about a mile away while the range 
of the set was several thousand miles. 

Transmitting was accomplished by 
making and breaking the circuit of the 
primary of the high-voltage transformer 
by means of a magnetic switch with ec- 
centrically mounted contacts that could 
be adjusted for wear. 

He recalls that he used a 25 kw. tube 
transmitter during the last war which 
used the same switch and the original 
alternators. With this equipment he com- 
municated with England direct from the 
China Sea. 

In 1925 he had his first superhet. It 
consisted of seven tubes, all of which 
were identical and were bright emitters. 
The first tube was known as the antenna 
isolator (r.f. amplifier), the second and 
third together were the mixer, the in- 
ductances being tuned by separate con- 
densers which could be rotated 360 de- 
grees so each station could be tuned in 
on two positions on each dial. The 
fourth, fifth, and sixth tubes were i.f. 
amplifiers, while the seventh was the de- 
tector. It was used as an “anode bend 
detector” with an adjustable rheostat 
in the filament supply for controlling 
detection. 

He reports that the noise level was 
such that it had to be a pretty strong 
signal to override the background noise. 

Now, after 42 years in radio and radar 
in 47 countries, Mr. Baker is still going 
strong. Cheers, Mr. B! 
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by the text of the work, which altogether 
delightful and amusing. Soundwise, this is a 
fine recording, one of the best things yet from 
Vox. The vocal parts are cleanly articulate 
the pianos have the proper percussive im- 
pact, necessary in this work, and the percus 
ion itself i sharp and accurat As with 
most Hillis-coached choruse the vocalism is 
of very high order. No slurred accents here 
or ragged attacks! The individual soloists are 
quite good and Adele Addison (soprano) 
should vet an extra nod for her fine singing 
As an added attraction on this disc is a pet 
formance of Stravinsky's ““Mass” and “Two 
Motets,” which sound better than the previ- 
ous recording on Victor. All in all, a wel- 
come disc which more than adequately fills 

long-felt need. The NARTB curve was better 
with a couple of db bass boost. Quiet sur- 
laces In My copy 


MARCHES BY SOUSA AND OTHERS 
Eastman Symphonic Wind Ensemble 
ducted by Frederick Fennell. Mer- 
eury MG40007. RIAA curve. Price 

5.95. 

I have been looking forward to more re- 
cordings by Fennell and his remarkable group 
ever since their sensational debut last year 
One of the things that a lot of people did 
quibble about in the initial recording was 
lack of tamiliarity with the works which 
comprised that disc. I don’t happen to agree 
but those of you who thought this way will 
be pleased with the repertoire on this new 
dis All the old standbys of Sousa are pres- 
ent, from “Fairest of the Fair” and “Man 
hattan Beach” to “Semper Fidelis.” Other 
non-Sousa but equally familiar marches such 
s “National Emblem” are on the other side 
of the record. If vou are looking for a 
“gassy,” “oom-pah oomph” type of sound 
typical of high school and political bands, 
you won't find it here. This is a virtuoso 
group and the impact of their playing is tre- 
mendous. There is “oomph” all right 
but not so much that the tonal values of the 
tuba can’t be recognized. The sound is gen- 
erally of even higher caliber than last year's 
notable disc. Bra is super-bright, super 
“weighty,” woodwinds smooth and so clean 
that intonation is “individualized” and you 
can recognize players by the time you've 
heard the second or third number. Percussion 

hi-fi lover’s dream come true! The bass 
drum gives forth with the appropriate, blam! 
blam! The snare is as sharp and accurate as 
a machine gun and the huge crashing cym- 
bals set up a mighty din! When this band is 
going “all-out” on “Semper Fidelis,” the ef 
fect is awesome! Another lease-breaker” 
special. Better watch the db's en this one if 
you live in an apartment! The strong guid 
ing hand of Mr. Fennell is much in evidence, 
it seeming necessity with this lucky group 
This, surely, is one of the best representations 
of band music ever recorded. RIAA curve 
was OK without adjustment 
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Zadel Skolovsky, pianist. Columbia 
ML4871. NARTB curve. Price $5.95. 

If this looks like a pretty formidable dose 
of modern musi you're 100% right. In 
fact, none but the most musically advanced 
will appreciate the record at all. For that 
group, however, this is a considerable bo- 
nanza. Each of these Sonatas is a master- 
piece of writing for the piano, and represents 
a significant contribution from the works of 
the composers listed. Dissonance, atonality, 
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and all the other familiar devices of ““mod 1 
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to be admitted they will not be easy for the 


uninitiated to digest. Zadel Skolovsky has a 
particular flair for this sort of thing, and his 
playing has amazing technical facility. I've 
heard other versions of the Bartok Sonata 
that I like better from the standpoints of 
: 4 this, 


tempo and phrasing, but and the other 
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stration piece for your system, it’s terrific 
and as a “test” of your wife’s acceptance o! 
“hi-fi,” it’s well nigh perfect. Brother, if you 
can slip the “Miraculous Mandarin” by her 
your troubles are over. I think that almost 
any musicologist will agree that this Bartok 
score is just about one of the most frenetic 
things ever written. The whole thing, from 
blood-curdling background story, to the in- 
, credible scoring and orchestration, is an ove 
ee ° whelming listening experience. Peter Bartok 

THE CHM We 4 recorded this work some time ago, and while 
nd : / that was an excellent version, this is far 
better both performance and soundwise. An 
R | a « 0 N P | C K U iJ tal Dorati studied under Bela Bartok and he 
brings his enthusiasm for his teacher's works 

to this recording. Guest conducting (and re 
cording) with the Chicago Symphony, he 
drives the orchestra at a furious pace and the 
excitement generated is faithfully captured in 
@ Ferranti is proud to introduce this high performance the — or oe ee ~y — a 
ergy oO 1e¢ introduction to the utterly ftan- 

pickup designed by D. T. N. Williamson. tastic “chase” music of the finale, this record 
Clearly destined to earn the same enthusiastic is a torrent of hi-fi super sound. Everything, 


approval as the world famous Williamson Amplifier, but everything, in the orchestra cuts loose on 
its brilliant realism of ~ oc is matched by the this disc. Strings are used in their widest re 


f source pizzicato, stacatto, virtually the 
quiet elegance oO its sty e whole barrel of tricks. There is a huge organ 


Precision manufacture insures continued full fidel- counterpoint in the opening section, brass and 
ity from your favorite records, with extremely low woodwinds plumb the depths and soar strat 
distortion and negligible record wear. 


ospherically, percussion is omnipresent and 
used in dazzling variety. The dynamics on 
this disc are truly awesome. I don’t think 
EXCLUSIVE FERRANTI DESIGN FEATURES: Low mass high there is another work, save perhaps “L« 
compliance ribbon movement ® Unequalled tracing accu- Sacre,” which has the great dynamic colora 
e tion present here. All this sound is super 

— Arm resonance removed from audible range ° clean, ultra-wide-range and of terrific impact 
Elliptical Diamond Stylus © Self-Protecting Stylus Suspen- The thundering tympani and shrieking, crash 
sion ® Double Ball Race Arm Bearing ® Built-in Arm Rest ing brass of the finale will positively floor 

you! The “Peacock Variations” by Bartok’s 

fellow countryman Zoltan Kodaly, is a high! 

° colorful (and less athletic) work, enjoying it 

debut on LP. In a much quieter mood, thi 


30 Rockefeller Plaza New York 20. N.Y. | work is derived from an old Hungarian folk 
tune, “Fly, Peacock, Fly.” Kodaly uses the 


- " theme from this as an opening theme to 
BE hiters ead Bingincers Here is the finest | ee oe eae a Ss Soe por 


of these variations he displays his great 


ability to write colorful material with an 


PuBLIECATIONS T er- -Amplifier economy of orchestration. Sound is equal in 
RADIOTELEPHONE un bi | quality to that on the “Mandarin.” The Chi 
LICENSE MANUAL RAQIOTELER at an unbelieva y cago Symphony plays very well under Dorati 

probably enjoying the unusual repertoire 
Now, in one convenient vol Likt low price : The wonderful acoustics of Orchestra Hall 
ume, complete study-guide | low, | play their usual role in making this a highly 
questions with clear, concise =e... successful recording. Don’t let the explosive 
answers for preparation for . dissonance of the opening bars of the “Man 
all U.S.A. commercial radio- darin,” throw you. Even if you don't care 
telephone operator's license too mu h for modern music 5 ou'll enjoy this 
examinations : | hi-fi tour de force The RIAA curve was 


just right.” 
Book No. ELE-Ri? $3.75° 


ee —— « | 

WORLD'S EQUIVALENT TUBES (Equivalents DEBUSSY 
Vede Mecum) NEW 10TH EDITION. A quide LA MER 
reference for the possible — or substi- { RAVE! 


z : . RAPSODIE ESPAGNOLE 


th speciolized information as to differences, Philharmonia Orchestra conducted by 


and coveri militery tubes as well as con- He 4 , . oe 
aoahianell ve Bn ies a Hi-Fidelity AM-FM Tuner Herbert von Karajan. Angel 35081. 
Book No. ESE-VMI0 . ith built-in 10 Watt Amplifi RIAA curve. Price $5.95. 
WORLD'S RADIO TUBES (Brans' Vade Mecum) — araiues ot awed Some more surprises from von Karajan! 
9TH EDITION. Lists over 15,000 tubes from Here's a superb tuner and amplifier integrated With the f tk dene4 t 
every tube moking country. Printed in 16 os a single unit and featuring extreme sen- ith the expansion o us conductor inte 
languages sitivity, selectivity, low distortion. Plug it into musical areas previously alien to him, we 
Book No. ESE-VM9... ° ony — — —- you're planning and must recognize the great diversity of thi 
ANTENNA MANUAL. A practical, comprehen- ve e amazed when you compore its ovt- man’s talent. A formidable protagonist o1 
standing performance with its price. Shock 
in trensmission and reception. Over 300 pegens mounted, it comes complete with 10 tubes for Beethoven and Brahms, he seems equally at 
Book No. ELE-AM} 33% high efficiency, push-pull audio output, full home with these two oft-recorded warhorses 
range bass and treble control, large illuminated The old question arises, of course, has this 
SURPLUS RADIO CONVERSION MANUAL. VOL. slide rule dial, tuner and Onl - 4 : ; 
1. Practical conversions. Write for list of con- chassis, built-in FM antenna, wd disc anything to offer over previous versions ? 
tents. Book No. ELE-SMI... ; . .$2.50° Provision for phonograph - $ 49 Musically, we have the best performance of 
SURPLUS RADIO CONVERSION MANUAL. VOL. ut. 10” Hi-Fi Speaker. “La Mer” since the Toscanini. Karajan 
2. Companion to Volume 1. ond 88 to 108 MC ’ 
Book No. ERE-SM2 ‘ ; gives a more linear, less volatile reading than 
: . ; List Price $139.50 the Maestro, but his unhurried delineation of 
Pre-amplifier $7.50 additional the score makes for considerable clarity. He 
has the advantage of a much more appropri 
ite sound, a wide-range effort with excep 


e tional string tone and “live” breathy wood 

STEVE-EL Electronics Corp. winds. Like much Angel sound, the clarity 
61 Reade St. New York 7, N. YA | and cleanness coupled with the acoustics, 
make for sound, which for want of a better 
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description I call “transparent.” The “Rap 
sodie Espagnole” is given a vigorous, well 
integrated reading that compares favorably 
with the Ansermet-London version Again 
sound is particularly good, with sharp, pr 
cise percussion in the “Feria” movement 
Summing up, I would say that this is a more 
sensible coupling than the Toscanini disc, 
(which had Mendelssohn's “Midsummer 
Night” music) and with the superior sound 
represents a solid and satisfactory “buy.’ 
The RIAA curve needed a couple of db bass 
boost, to my ears. Quiet surfaces. 


SAINT SAENS 

CONCERTO #1 FOR CELLO AND 

ORCHESTRA 
LALO 

CONCERTO IN D MINOR FOR 

CELLO AND ORCHESTRA 
Zara Nelsova, cellist, with London Phil- 
harmonic Orchestra conducted by Sir 
Adrian Boult. London LL964, RIAA 
curve. Price $5.95. 

I have always admired the work of Zara 
Nelsova since her sensational “Schelomo,” of 
some years back. An extraordinarily gifted 
cellist, she has the happy tacility of being 
able to play the most technically difficult 
works without the 


pedantic and academic 
dryness” common to some of her contem 
poraries. In this disc, the Saint Saens is the 
important work, and her reading is a fluent 
and beautiful thing. She has far more “heart” 
than the Leonard Rose-Columbia version, her 
closest competitor; and although the ancient 
Piatigorsky-Victor reading is magnificent in 
performance, the sound is so lackluster as to 
negate its importance. The sound here is 
magnificent, London even outdoing the great 
cello sound they produced in “Schelomo.’ 
Rich and darkly resonant, this is a treat on 
good wide-range systems. Sir Adrian and th 
London Philharmonic furnish a sympathetic 
accompaniment with bright clean sound. The 
Lalo is not too well known and previous re- 
cordings have been few and of no particular 
merit. I am not too familiar with the work, 
but from what I can hear, Nelsova does a 
better job than the others and the sound is 
magnificent. Hi-fi fans will find this record 
ing useful for demonstrating quality in the 
60-200 cycle range. The RIAA curve did not 
need adjustment. 


GUITAR RECITAL 
Luise Walker, guitarist. Epie LC3055. 
NARTB curve. Price $5.95. 

This recording is distinguished mainly by 
the novelty of a “Concertino for Guitar and 
Orchestra” by Brazilian composer Guido 
Santorsola. This is performed by Walker and 
the Vienna Symphony under Paul Sacher. It 
seems to be a most interesting work, full of 
sections which require the virtuoso use of the 
guitar. Since I have never heard the work, 
I cannot comment upon the performance, but 
all the notes seem to be in the right place and 
it is obvious that the guitar playing is of the 
highest order. The rest of the disc is given 
over to some familiar and some not-too-well 
known works for solo guitar, all of which 
seem expertly performed. The guitar sound 
is all vou could want good transient 
gutty, richlv resonant. This should be a fine 


disc for students of the instrument 


SHOSTAKOVICH 

SYMPHONY #5 IN D MAJOR 
St. Louis Symphony Orchestra conducted 
by Vladimir Gols nn. Capitol P8268. 
RIAA curve. $5.70. 

It’s nice to have a really good version of 
this work, but I wish the record companie 
would remember some of Shostakovich 
othe: ymphonie s are due for modern record 
ings. This is the third version of the th” in 
recent months and would seem to take pretty 

ood care of the work. We need new record 
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sion service (12 mos.); electrical serv- 
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23 foreign countries. Non-profit insti- 
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veterans. Residence courses only 
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BE PREPARED FOR 
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WITH INVERTERS! 


ideal for 
Emergency Lighting 


and Power Applications 
for Civil Defense, Red 
Cross, Rescue Work, etc. 
Simply Using Extension 
Cords. 


ot pion? 


WITH 


332 1Sin Oe, 


INVERTERS 


for changing your storage battery current 


to A.C. Moauschold Wectricity 


_A in_ your own car! 


Ss co $9980 J 


ATR INVERTERS especially designed for 
operating standard 130 volt A. C. 
@ TAPE RECORDERS © DICTATING MACHINES 
@ WIRE RECORDERS © ELECTRIC RAZORS 
See your jobber on write factory today 
for complete information 
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ings of the Ist, oth, ind Ith sym] ho- 
nit and it is to be hoped someone will get 
around to recording the magnificent “8th” of 
Shostakovich, which is not represented at all 
on LP. Well now, having said my piece, I 
can report on this present version ol the 
“Sth.” Golschmann’s reading is not too “per- 
sonalized.” His tempi are fairly straightior 
ward, except for a slower-than-usual final 
In spite of this, his is the most exciting read 
ing now available, and it’s most reminiscent 
of the old Rodzinski version. Mitropoulos 
and Horenstein are too fussy in their read 
ings and lose the over-all drama of the work 
Sound is very good on this disc except tor 
occasionally strident strings and thinness of 
tone. Bright, punchy brass and, for the first 
time, some decent percussion, especially in 
the important tympani. The St. Louis Sym 
phony plays well under the deft direction of 
Golschmann, but the complexities of the fi 
nale are too much for a couple of boys in the 
brass section and they commit a few “flurps.”’ 
Unless still more readings of this score are 
forthcoming, which is not too likely in view 
of the present number, this would seem to 
be a safe choice 


BACH, J. S. 

CONCERTO FOR TWO HARPSI- 
CHORDS AND ORCHESTRA IN € 
MAJOR 

CONCERTO FOR TWO HARPSI- 
CHORDS AND ORCHESTRA IN C 
MINOR 

Finn Videro and Soren Sorensen, harp- 
sichordists, with the Orchestra of the 
Collegium Musicum, Copenhagen, con- 
ducted by Lavard Friisholm. Haydn 
Society HSL93. NARTB curve. Price 
$5.95. 

A notable first for the Haydn Society and 

a most welcome addition to the Bach cata 
logue is found in this recording. For those 
of vou who think the harpsichord a “dry” 
and uninteresting instrument, I direct your 
attention to this disc. More gay and spar 
kling music would be hard to imagine. This 
recording is a perfect delight, with superb 
performances from the masterful Videro and 
the equally competent Sorensen. Some may 
think the harpsichord has been recorded a 
little too close at first listen, but actually it is 
well balanced with the orchestra and much 
detail comes through that is usually lost. The 
sound is wide range; excellent transients 
characterize the reproduction of the harpsi 
chords, although reverb time causes a slight 
fusion at a few points in the score. The or 
chestral accompaniment is also distinguished 
by generally good sound. Beautiful music 
good performance, sparkling sound need 
I say more? NARTB curve was adequate 
without adjustment. Good surfaces 


BACH, J. S. 

ORGAN RECITAL 
Jeanne Demessieux playing the organ 
of Victoria Hall, Geneva. London LL946, 
RIAA curve. Price $5.95. 

This is the record you people with the con 
crete horns and monster speaker systems have 
been dreaming about! Without the “phony” 
trumped-up bass of many organ recordings, 
this has some of the most fabulous pedal I’ve 
ever heard. Really low trequencies on this 
disc, in fact | would go so far as to say there 
are 16 cycle notes or at least their first har 
monics! Three chorale preludes, the “Prel- 
ude in G Major” (a la Gigne), the “Prel 
ude and Fugue in A Minor” and the famous 
“Toccata, Adagio and Fugue in C Major” 
constitute the selections on this disc. Jeanne 
Demessieux gives forceful, vigorous readings 
of these works and displays her fantastic 
technical agility. The ““Toccata” is where you 
will find the really big pedals. Although the 
pedals come through magnificently, the re 
cording is not unbalanced and the upper 
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and taboratori:es *Only $12.95 postpaid 
pilus smal! duty charge. Write today for catalog sheet 
and order form 


TELVAC, Dept. 28, Box 6001, Arlington 6, Va. 


PLUG IN AM TUNERS 


4 Tubes — Loopstick Ant. 
High Sensitivity 


J 
Can be connected to any amplifier in twenty 
minutes. Balanced heaters no carrier hum takes 
its power from amplifier 
Tubes—2-6BH6, 1-6BE6, 1-6AL5 
Include 25% deposit with C.O.D. orders 
Complete with fittings, hardware cable and 
instructions—$28 50 
Special: Shortwave 9 to 19 MC and FM broadcast 
types now available 


KUHN ELECTRONICS 
20 Glenwood Ave. Cincinnati 17, Ohio 
Write for literature 


SPEAKER RECONING 


Complete line Cones, Spiders, Rings 
and Voice Coils. Custom Built Voice 
Coils. Low prices. Write for Parts 
List and Reconing information 


WESTERN ELECTRONICS CO. 
3164 West Colfax Denver 4, Cole. 
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register is clean and bright. If you have a 
good system which reproduces well below 50 
cvcles, you will be amazed at the way in 
which the pedals in the quiet sections of the 
work come through. When Miss Demessieux 
lets go with “full swell” on the big contra 
bombarde pipes, the timbers start to shake! 
Really a remarkable recording 


VIVALDI 

LA STRAVAGANZA 
Reinhold Barchet, violinist, and Helma 
Elsner, harpsichordist, with Pro Musica 
String Orchestra, Stuttgart, conducted 
by Rolf Reinhardt. Vox DL103. NARTB 
eurve. Price $17.85. 

Here is an monumental record 
ing. Vox has followed up its highly 
ful “L’Estro Armonico” of last year, 
more Vivaldi from the same pertormers 
is certainly one of the most beautifully pack 
wed albums in LP history. The album is 
leather-bound, stamped in gold and you are 
furnished with a 36-page book of pro 
notes. This latter is lavish! 
contains opening bars and thematic material 
from the Admittedly, not the kind of 
work you can sit down and digest all at once, 
but you find yourself wondering what the 
next concerto will sound like and before you 
know it spinning Barchet is 
quite without peer in this sort of music and 
the tone of his violin is superbly appropriate 
Reirhardt and the Pro Musica continue the 
good work they began in “L’Estro Armonico.” 
Their ensemble work is a miracle of preci 
sion and balance The sound is splendid 
Clean, edveless strings, vet strir vs that have 
bite and authority in the attacks. Add good 
acoustic perspective and vou have a record 
ing of the alwavs interesting music of Vivaldi 
that de place in every reference li- 
brarv and in the collection of ever music 
lover who can afford it. The NARTB curve 
was “just right.” 
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LISZT 

TOTENTANZ 
MENDELSSOHN 

CAPRICCIO BRILLANT 

RONDO BRILLANT 
Peter Katin, pianist, with London Phil- 
harmonic Orchestra conducted by Jean 
Martinon. London LL1007. RIAA curve. 
Price $5.95. 

The famous Liszt “Dance of Death” is the 
star attraction on this disc. And a bright star 
indeed! Boy, this is as rip-snortin’ a version 
of this as you'll ever hear. Absolutely tre 
mendous piano sounds, with the opening 
chords of the piano against the “Dies Irae’ 
played fortissimo by full orchestra setting 
the eerie mood. Peter Katin is not too fa 
miliar a talent to me, but in this work he 
outguns all other competitors by a wide mar 
gin. He has great strength and technical 
facilitv, that overcomes a somewhat “hard” 
tone. However, it must be said that a hard 
tone is not too ami in this fustian work 
The combination of Katin’s driving vitality 
and the superb sound make this recording a 
sure winner. The Mendelssohn works are in 
teresting examples of his less important out 
a and receive equally good treatment from 
the hands of all concerned An exciting re 
cording, well worth your interest. The RIAA 
curve did not need adjustment. Moderately 
quiet surfaces 


TCHAIKOVSKY 

PIANO CONCERTO #1 
Geza Anda, pianist, with Philharmonia 
Orchestra conducted by Aleeo Galliera. 
Angel 35083. RIAA curve. Price 
$5.95. 

This is number 18, in the 
certo sweepstakes. While a 
think we have found the 
Anda and the same 
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Tchaikovsky con 
good one, I don’t 
winner yet. Geza 
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DEALER INQUIRIES INVITED 


& ELECTRONICS CORP. 


ELKHART 31, INDIANA 


ew tandar | 
© saan: 8 TUBES rate 

PRICES SLASHED 
FAR BELOW WHOLESALE! 


One 
uy trade 
NOT LISTED. 


Standard brands onty! 
e sell 


t 
On ANY TUBES 


stocks in 


WRITE FOR PRICES 


of largest 


723a8 
7a4e8 


12.00 
1.75 


CBee ne eee eH Oe Owe 


° 
2021w 1.00 


Klystrons 
Magnetrons 
All Types 


2624 3.30 
24338 100.00 
2 


703A 
1.50 7AT7A 


SPECIAL! 
6 mmfd. SOK 
O mmfd. 2OWN 
S2KV 


xa 
22a 


VACUUM CAPACITORS! 
10.00 = on 
10.00 1 OWN 
12.50 LW 20K 


minfd 
mated 


50 mmfd mintd 


See our ad 
Thousands © 


for receiving tubes 
"tiees subject to 


ELECTRONICS 
Dept. R-J 
7552 Melrose Ave. 
Los Angeles 46, 


SALES CO California 


> ooo 


. . 

Sensational Low Price! 
@ VM Changer § 8° 
@ G.E. 12” Speaker 

motor, muting switch. Com- 

tuner Model T-9753 with built- 

treble control. Ten tubes for 

You get famous G.E. 1203A 

magnet. For quality high 

By Cabinart 


@ Regal FM-AM Tuner 

& 10 W. Hi-Fi Amp. 
You get famous VM 951 
record-changer. Has 4 pole 
pletely automatic. 
You get famous Regal AM-FM 
in hi-fidelity 10 watt ampli- 
fier. Full bass control. " 
high efficiency. FM band 88 
to 108 mc. 
speaker. 50 to 13,000 cycle 
frequency range. Alnico 5 
fidelity installation. 

BASS REFLEX CABINET KITS 
Bulld ‘em yourself and save! 
Mode! 80 equipment cab- 

Inet 


Model 8112 12° speaker 
cabinet . — 


Write for FREE "FYI" Bulletin No. 200 


recent Rachmaninoli “#2 o memorabk 
don't come off so well in this one. Whil 
Anda has lost none of his fluency and grace 
here, he detracts some from these qualities 
by over-fussiness in spots and by erratic 
tempi in other places. Still, if all things are 
considered, his reading is at least the equal ot 
truchollerie on Vox or Curzon on London 
Add to this a generally better level of sound 
than the other discs and this is a recording 
which will find favor with many Piano 
sound is clean, with no noticeable wow or 
flutter. String tone a little thin at time 

‘ood brass and percussion, good acoustics 


RIAA curve needed a little bass boost 


TCHAIKOVSKY 

{URORA’S WEDDING 
Stokowski and his Symphony Orchestra. 
RCA Victor pre-recorded tape, 7'2 ips, 
half-track. Price $14.95. 

This is the forth and the best of the Victor 
tapes I have heard. I suspect that this is in 
a large measure due to Stokowski. He has 
ilways known how to get the best from an 
orchestra in recordings. Listen to some of his 
old recordings with the Philadelphia Orches- 
tra on 78 rpm and you'll see what I mean. 
The music is one of Tchaikovsky's lesser 
known works, but is the sort of thing that 
lends itself admirably to hi-fi treatment. It 
full measure under Stokowski’s expert 
direction. Strings are an aural delight, per- 
fectly clean and edgeless. The brass is super 
bright, with none of the impact dulled as is so 
often the case when the transfer is made to 
disc. No resisting stylus or cutter is present 
to steal the thunder of the tympani, or 
dampen the shimmering high frequencies of 
cymbals. As with the other Victor tapes, 
there was no noticeable wow or flutter, sig- 
nal-to-noise ratio was and total dy- 
namic range seemed to be preserved. I do 
not know what tape equalization RCA uses, 
but the tapes sound good on both Concertone 
and Magnecord equipment, although it is nec- 
to turn down the treble a little when 
using the Magnecord. I'll let you know about 
impex as soon as I can, and will try a cou 
ple of the less expensive units as well. | 
might quibble with Victor to mark the titk 
on the reels themselves. The leaders are quite 
well marked, but you know that leaders 
torn off and tapes are not always in their 
boxes result you've got to play 
the tape to find out the title. A minor point 
but it can be annoying. Otherwise, I have 
enjoyed these new tapes and will review some 
more of the first release next month 0 


TV HINT 
By ELMER C. FISCHER 


gets 
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get 


OME older sets with inadequate a.g.c. 
circuits tend to overload in close 
proximity to TV stations. If a weaker 
channel is to be received, an attenuator 
in the lead-in is obviously not the an- 
swer. Set owners seem to be reluctant to 
throw any switches or turn more knobs 
— it’s got to be automatic! 

In sets using Standard Coil tuners, the 
author has found a quick and easy way 
out by soldering shunt resistors from 
about 100 to 300 ohms across the sec- 
ondaries of the antenna input coils of 
the tuner on the overloaded channels. 


A Standard Coil tuner strip with a re- 
sistor across the input for attenuation. 
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Se ee eeeeseaeeaesaq 
Terrific Transmitter-Receiver Buy! i 
g FAMOUS BC-645 450 Mc.—15 Tubes ' 


BRAND NEW. in +g 
f , 


imental. Contains 15 tubes 
4-777. 4-7H7. 2-786, 2-6F6 
2-955 1-WE-316A Size 
10% gxiBt gut wt. 25 
' 


enano $2950 


PE-101C DYNAMOTOR 
! i ifasy to onvert for 
—~ n 

UHF ANTENNA AScEaEY, 


for Bc -645 


CONVERSION BOOKLET. 


for most useful surplus rig 


HEADSETS © 


HS-23 high impedance -» $2.25 
HS-33 low impedance one 1.79 
HS-30 tow imp (featherwt) 1.49 
4-16 /U high imp (2 units) —— 
COD-307A cords, with PLSS plug 
and JK26 jack, 8 tong 


CONVERSION DIAGRAM 
INCLUDED! 


a 12-2 
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ARC-5 R-28 RECEIVER 
2 Meter superhet, 100 to 
156 Mc in 4 xtal channels. 
Louvred alum. cabinet 7%, x 

et with § 


Excel. Cond. S$! 7. 954 
ARC-5 T-23 TRANSMITTER 


Companion for above. Brand New 
MICROPHONE BARGAINS 
. bra a 1 Ne hd 31 
s 
3 


* 
w 
© 
a 
i) 


Western Fl 
7-45 Navy P eee 

7-30 Cart 4 Mike ir d New 
T-24 Sing ° Brat d New $ 

nAke- “5 MARINE TRECEIVER- TRANSMITTER _ 
Revr 5 

ee sg 21 ‘ Me wT AND et! w 

omb mtr an id Re 7 with Tubes, NEW. 


333 $s 
-$45.00 


R65/APN- “f LORAN SYSTEM 


elver in the 


"SPECIAL ‘$295.0 
NAVY RECEIVER TYPE ARB 


w Freq.. Ship, Rroad- 
. amd t 


v tubes, crystal, lens sce, T 
BRAND NEW, export pac ag 


v aoane o ge < for TiO 4 Vv. 
2 or 6 nee a5 atic ine ed Pxcel Cond 
ag — tap : sreciac $18.65 
MODULATED Bc. 221-AK FREQ. METER 


to 20,000 Ke with utal check points 
anges. Complete with tubes calibration 
Limited quantity, each BRAND NEw 


SCR-274N COMMAND and 
ARC-5 EQUIPMENT 


All Complete With Tubes—Prices Slashed! 
xcellent = 


UsEO 
$18.50 
9.25 
6.95 
12.50 
7.95 


e 
Revr. 190-550 Ke 
v 3-6 Mc 


12.95 

18.95 
Control Box 
Sones Box 


2-Tranemitter Rack — . 
Single Transmitter Rack 


4 
1000V 


GOULD 6-VOLT 
4 STORAGE BATTERY 


Navy Standard, Black Kubber Case 


gttour Rating vote... $6.95 


GOULD 4-VOLT 


+ LEAD STORAGE BATTERY 
g sins‘ Cone praca new $8.95 
WILLARD 6- vour mtoeer STORAGE SaTreRy 
3-amp hr BRA NE 35a" =x 1-1 16" x 24 
Uses standara 
| electroltyte 
WILLARD 2-VOLT STORAGE GATTERY. 
i 20 AMP. HR. BRAND NEW 
| 1-Qt. Electrolyte, enough for two celis. .bottie $1.45 i 


Please i ude 25% 0D with order—Gaiance 
coo Minimum eve $3.00. au ne 


2 
28Vv 
28V 220A 


*.0.8. Our Warehouse 


GEG rei sepa co 


51 Vesey St., New York 7, N. Y., CO 7-4605 
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Transistor Power Supply 


(Continued from page 75) 


mediately ready for use. Because of 
this, a “stand-by” switch is not needed. 

Secondly, since a variable output 
voltage is provided, care should be 
taken to return the “Voltage Control” 
to its “zero setting” before turning the 
“Hi-Lo” switch from one position to 
the other. If the switch has been in 
the “Hi” position, in addition to turn- 
ing the “Voltage Control” back, time 
should be allowed for the filter con- 
densers to discharge to avoid damag- 
ing the voltmeter when the switch is 
thrown to the “Lo” position 

The filter condensers will discharge 
fairly rapidly where a load is con- 
nected to the output terminals, but 
more slowly (through the meter cir- 
cuit) where the output terminals are 
“open.” If a more rapid discharge is 
desired, a small bleeder resistor (20,- 
000 to 50,000 ohms) may be connected 
across the output terminals. 

Although designed primarily for use 
in transistor circuit development, the 
power supply described has many oth- 
er possible applications in the electron- 
ics laboratory. The average experi- 
menter or engineer will find that when 
such a supply is available, the num- 
ber of possible applications tends to 
increase with time. While many such 
applications will be apparent, let us 
review a few. 

A Bias Supply 
delivers a d.c 


the instrument 
voltage (at currents up 
to 50 ma.) that is continuously vari- 
able from O to over 100 volts, it is 
ideal for use as a bias supply when 
developing experimental transmitter 
circuits. In this application, the in- 
strument is used in conjunction with 
a conventional “B” supply. 

A Substitute “B” Battery Supply: 
The instrument is particularly valu- 
able when developing portable, bat- 
tery-operated equipment. The variable 
output voltage feature permits using 
the supply as a a for either a 
15 v., a 22% v., a 30 v., a 45 v., a 67' 
v., or a 90 v. “B” Saahetees In adk lition, 
where the required current drain does 
not exceed 50 ma., the instrument may 
substitute “A” battery 
and “Lo” voltage output 
provided (instead of a 
single set of terminals and a selector 
switch), it may be used as an “A” and 
“B” battery substitute. 
Metei Calibration 
used with a “standard” meter, the in- 
strument is valuable for calibrating 
d.c. voltmeters and current meters. It 
is especially valuable in this applica- 
tion because the output voltage can be 
reduced right down to zero (many ex- 
perimental power supplies have an 
output voltage that cannot be reduced 
below a given value). If the variable 
a.c. voltage feature is retained, the in- 
strument may also be used for cali- 
brating a.c. voltmeters or current me- 
ters. Again a “standard” meter should 
be used with the instrument. —- 
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it's new! 
and only your 
Centralab 
distributor 
has it 


The completely insulated 
ceramic disc capacitor 
that took 4 years to build 


Centralab 
Type MD 
Moided Disc 


Available in 
53 values 
Pkg. of 5 ™ 
only $45° 


suggested list price 


Better-than-ever insulation — 
2500 V.D.C. breakdown to ground. 
You can place next to a chassis 

or high-voltage leads without flash- 
over or breakdown 


Higher-than-ever lead strength — 
greater than the tensile strength of 
the wire itself. Leads can't pull out. 


These are only two of many 
reasons why theCentralab Type MD 
Disc is in a class by itself — why 
you can count on getting premium 
performance. Get all the facts 
from Centralahb Catalog No. 29. 
Send coupon for your free copy. 

Better still, give Centralab MD's 
a trial as replacements on your 
next jobs. 


Centgalab 


Tear out coupon and mail today! 
(SSSSSSSS2S8S8S8S462SES8S8462684688885 


CENTRALAB, 

A Division of Globe-Union Ine 
VIOK |} Keefe 
Milwaukee 1, 


Send me Centralab 


Avenue 
Wisconsin 
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HARVEY’s 


COMPLETE STOCK 
INSURES 
PROMPT DELIVERIES 


RADIO SPECIALTIES 
3 ELEMENT-20 METER 


ROTARY 


SHORTBEAM 


A new, pre-tuned, efficient 20-meter 
miniature beam. Lightweight and 
durably constructed to withstand all 
weather conditions. Gives top per- 
formance. 
Elements: 16 feet from tip to tip. 
Boom: 16 feet. 
Front-to-Back Ratio better than 20db. 
Designed for 52 ohm coox. 
SWR 1:1 at 14.250 ke — Guaranteed 
1.3:) at 14,200 and 14,300 ke. 
Director Spacing: .1 wavelength. 
Reflector Spacing: .15 wavelength. 
Turns with TV rotator. 
61ST Aluminum used throughout. 
Complete and ready for 
one-man installation 


GONSET Communicator Il 


A complete 2-meter station. Features built- 
in adjustable squelch and phone jack. 


Less crystal and mike $229.50 
GONSET Super-Ceiver 


Mobile receiver using any converter os 


tuning head. Complete with 
dual 6-12 volt pack $119.50 


SONAR SRT-120 


improved mobile/fixed transmitter. Cov- 
ers 80, 75, 40, 20, 15 and 10 meter bands. 
KIT with tubes 

(less power supply) $1 59.50 
FACTORY WIRED 198.50 
EXTERNAL VFO HEAD 19.95 


ELMAC Trans-Citer AF-67 


Exciter, VFO driver, speech amplifier, and 
low power transmitter. Covers 160 through 
10 meters. 


Complete (loss power supply) $) 77.00 


JOHNSON Viking 
Mobile Transmitter Kit. Covers 75, 20, and 


$99.50 


29.45 
44.95 


10 meter bands, plus spare 
VIKING Mobile VFO 


KIT (less tubes) 
FACTORY WIRED 


MORROW FTR Receiver 
Fixed tuned. Features new $1 28.40 


squelch circuit 
Anywhere in the world — 
order by mail direct from Harvey. Enclose 


estimated shipping charge. Excess will be 
refunded. 


NOTE: Prices Net, F.0.B., N.Y.C, 
Subject to change without notice. 


S 
YHarvey 


RADIO COMPANY, INC 


a oe See. y. + 20 858 


5 a 
BOOKS 


MANUAL" by Donald Carl 
Published by Fawcett Publi- 
Ine Greenwich, Conn. 144 

Price $0.75. Paper bound. 

This little handbook for either the 
tyro or veteran audiophile contains 
much information of interest, written 
in simple, easy-to-understand language. 

The author discusses sound and elec- 
tronics, radio and records, turntables, 
reproducers, compensators and pre- 
amps, broadcast tuners, power ampli- 
fiers, speakers, enclosures and cabi- 
nets, tape recording, how to assemble 
a system, and includes a hi-fi directory, 
and glossary of terms 

Commercially-available equipment is 
used to illustrate the text and serve as 
examples in the author's discussion. As 
an over-all picture of the hi-fi field to- 
day, this little handbook would be hard 
to duplicate. 


“HI-FI 
Hoefler 
cations, 


pages 


. * * 


“HOW TO SERVICE TAPE RECORD- 
ERS" by C. A. Tuthill. Published by 
John F. Rider Publisher, Inc., New 
York. 151 pages. Price $2.90. Paper 
bound 

The tremendous popularity of tape 
recorders offers a rea] bonanza to serv- 
ice technicians who understand such 
specialized circuitry and can handle 
this type of maintenance work 

This book is the practical answer to 
the problem of obtaining complete in- 
formation on this specialized subject 
The book itself is divided into six chap- 
ters, the first three of which cover the 
theoretical aspects of magnetic record- 
ing principles and applications. The 
fourth chapter deals with specific tape 
recording mechanisms while the fifth 
covers tape recording circuitry. The 
maintenance and repair of tape equip- 
ment is covered in the sixth chapter. A 
table which includes a cross-section of 
available commercial models is includ- 
ed in the appendix. 

The numerous photographs, 
line drawings, and scliematics helps to 
amplify the author's well-written and 
informative text material. 

4 . « 

“THE OSCILLOSCOPE AT WORK" 
by A. Haas and R. W. Hallows. Pub- 
lished by Jliffe & Sons, Ltd., London 
for “Wireless World.” 167 pages. Price 
$3.25. Available in the U. S. from The 
British Book Centre, Inc., 122 E. 55th, 
New York City 

This is a text on one of the 
most useful electronic tools available 
to the radio and television worker. A 
collaboration between M. Haas, author 
of the original French text, and R. W. 
Hallows of England, this book is en- 
cyclopaedic in its coverage of the scope 

The text has been largely rewritten 
by Mr. Hallows to conform to the cur- 
rently-accepted British technique of 
oscillography. He has added a chapter 
dealing with the use of the scope for 
testing and aligning the 405-line (Brit- 
ish standard) TV receiver. 
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COV'T SURPLUS EE8 
SIGNAL CORPS 


FIELD TELEPHOWE. 


A privote phone a intercom system. Eosy/ Zz 
te opercte. Use ony ploce thet portable, ?- - 
way commwnicotion is desired. Gives clear 
reception up to 15 miles. Operates on two 
standard botteries. Several phones my be 

used on the same line. Set contains a ring 

ing generctor, lecther corrying 

cose ond phone. Eoch set is 

reconditioned & checked-out. 


Complete circuit ~ Set of 2 


Pay by Money Order of Check. P.0."s occepted from DEB firms. 
50% deposit with C.0.D.'s. Prices F.0.8. Los Angeles. 


1954 EDITION OVER 320 PCS 


SAVES85% on ts 


Pocked with SENSATIONAL 
VALUES in WAR SURPLUS, 
FACTORY CLOSE-OUTS ond J 
GENERAL MERCHANDISE! J \ 
Fully illustrated, Packed with 
thousonds of Borgoins in Hond & , 
Power Tools, Rodio Speokers, Eor ’ 

Phones, Electronics, Godgets, ww - ta 
Elecwic Motors & Blowers, ol! Cc ? 
types of Hydraulic Equipment, 
Ovtdoor & Sports Equip., Cameras, 
Precision Instruments, Micro- 
scopes, plus many, mony more. 


‘@ 
it Ae POLLEY Sem eg 


To cover the cost of Handling and 


Mailing CREDITED to your first 
order 


Send 50c¢ 


PALLEY surPLy co. epeeeneraernen 


USED “MYLAR” TAPE (1 Mil) 


(impact Strength 9 Times Greater Than Plastic Tape) 


1200 ft. (7” reel). ..2.59 
1800 ft. (7” reel). . .3.89 


New empty plastic reels in 
boxes for easy labeling | 
We; 4” 22¢ ‘ 


2 5” 24 7 
29¢: 7” Professional 


reel 
(2'4” hub) 39¢ ea. EMPTY 
BOXES: 3” 3¢; 4” Se; 5” 
Se: 7” We ea 


We carry all br 1 f new ape 
re roir t ank tape re rile 

et at low price PLEAS! 
CIAUUDE SUFFICIENT POSTAG 


COMMISSIONED ELECTRONICS CO. 
2503 Champlain St. N.W. Washington 9, 0. C 


When ordering by Mail 
Please be sure to 


include your full address 


TEST EQUIPMENT REPAIRED 


Contractors to U. $. Government 
Repairs and calibration by skilled craftsmen on all makes 
of Meters, Testers, Sig. Gens v. Tv. V. M's, Scopes 
Estab. 1935. Endorsed by thousands. Low factory prices 
Prompt service All work guaranteed. Write for estimate 
today. No obligation 


DOUGLAS INSTRUMENT LABORATORY 
Electronic Instrument Repairers 


176 Norfolk Avenue Boston 19, Mass. 


RADIO and TELEVISION ELECTRONICS 

in all Technical Phases 

New Classes (Day and 

Evening) Start Ist of 

a Dec., Mar., June, Sept. 

Free Placement Service for Graduates 

For Free Catalog write Dept. RN5S4 

RCA INSTITUTES, INC. 

A Service of Radio Corporation of America 
350 WEST 4TH ST.. NEW YORK (4, N. Y. 


RADIO & TELEVISION NEWS 


Whil ne of the material is not 
applicable to equipment in use in this 
country, the fundamentals of oscillo- 
scope operation and application hold 
true and provide a valuable reference 
for the reader 

Over 200 oscillograms as well as nu- 
merous circuit drawings and other dia- 
grams add immeasurably to the ac- 
knowledged worth of this text. 


“TV FIELD SERVICE MANUAL" edited 
by Harold Alsberg. Published by John 
F. Rider Publisher, Inc., New York. 148 
pages. Price $2.40. Paper bound. Vol. 2 

This manual covers Bendix, Cape- 
hart, CBS-Columbia, Crosley, and Du 
Mont television receivers released dur- 
ing the years 1947-1953. It is designed 
as a troubleshooting aid for the techni- 
cian who must service receivers in the 
customer's home rather than the shop. 

For each receiver model and chassis 
covered there is an individual listing of 
trouble symptoms (audio and video) as 
well as directions for their care. The 
troubles are described and illustrated 
pictorially in the form of test patterns. 
Under a section headed “Adjustments” 
the necessary information on how to 
make horizontal oscillator, tuner oscil- 
lator, picture tube, and a.g.c. adjust- 
ments is given. A tube list and top view 
layout charts are also provided 

The manual is spiral bound to open 
flat and pocket-sized to make it easier 
to take out on the service call 


* * 


“SPECIALIZED AUTO RADIO MAN- 
UAL" by the Rider Staff. Published by 
John F. Rider Publisher, Inc., New 
York. 204 pages. Price $3.00. Paper 
bound. Vol. 5-A. 

Here is another in the current Rider 
series of manuals for the technician 
specializing in audio radio servicing 

This volume covers receivers found 
in Henry J, Hudson, Kaiser-Frazer, 
Nash, Packard, Studebaker, and Willys 
cars for the years 1950-1954 

Like the previously-released man- 
uals in this series, each receiver gets a 
complete analysis with a circuit dia- 
gram, alignment information, and trou- 
bleshooting data being included on 
each set —j0-— 


TOP TUBE ONE YEAR 
QUALITY GUARANTEE 


A WORD TO THE WISE: -.UNK is the MOST EXPENSIVE Thing You Can Buy!” 


Junk is NEVER a Bargain . . . Price alone is not enough . . . a REAL Bargain is 


@ combinction of 


Price AND Quality: LOW Price and HIGH Quality! On the basis of QUALITY ond DEPENDABILITY, 


Electron Tube Wholesalers offer the ectagee gl TUBE PRICES on the morket today! 
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tube hipped ha t 
| LECTRON. Tube “1 oT 
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PPPILELEL EL EXPORV’ SIP PPL LILO Ds 

OUR EXPORT DEPARTMENT ix At Your Service! 

e Hug Stock f Receiving and Special Purpose 
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el to speed your order 
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PHOTO CREDITS 


Loudspeakers, Inc 

SJattelle Memorial Institute 
Motorola Inc 

Zenith Radio Corporation 
Admiral Corporation 

her Radio Corporation 
.Walsco Electronics Corp. 
United Shoe Machinery Corp. 


ERRATUM 


In the article ‘Simplified Design of Feed- 
back Equalizers” (September 1954), the line 
just prior to equation (2) in the center col- 
umn on page 55 should read R s 
(infinity). In some issues this line was in- 
correct or unreadable. 
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ELECTRON TUBE WHOLESALERS. INC. 


140 DUANE STREET + NEW YORK 13 NY « Phone BArcloy 7.7616 
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Over 2000 types 
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1618 
1625 
1626 
1629 
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@ Motorola ® Tele-King @ Others 


RADIOS. PHONOGRAPHS TV 


TEST EQUIPMENT HI-FI | 10°—$17; 12” to 17 


Send check or money order now! 
List available—Add $6 each for packing 


RADIO KITS, INC. + 120 Cedar St., N.Y. 6 1sos \eern tents creme ev. Ba 5.9208 


Write for FREE Brochure 


‘——$20 up 


es into ne MASTER habit! 
Brings you the product dato of the industry 
in one handy book — all products vital te 
your doily soles ond service operations. tn 
the customer's home, across the counter or 
on the bench, you'll value the MASTER'S 
thoroughly complete descriptions, specs, ilus- 
trations and prices . . . all systematically 
ergonized in 18 big sections. Over 1300 
pages of unabridged catalog data direct from 
the monufocturers. Keeps you obreost of olf 
latest tiectronic products. Increase your soles 
ond oo vp your buying—the MASTER 


.$ 5 at your parts 
tse i distributor. Publisher's 


price $6.50. 


OFFICIAL BUYING 
GUIDE OF 
ELECTROWICS-TY 
RADIO INDUSTRY 
* 1970 pages 
+O 2 11" —5 ths. 
* Over 6,000 ittws. 
Just 0 few of the 
more thon 85000 
items included 
Tubes — Transmitters 


Get your MASTER now from leading parts distributors or write to 


United Catalog Pubfishers, Inc., 110 Lafayette St 


Ww. Y. 13 


LEARN COLOR TV 
THIS EASY WAY! 


Just off the Press! 


ABC or COLOR TV 


NEW! 


i955 IV DocTOR 


ATTENTION: NOVICE SERVICEMEN! 
The 
t apresaly for 
neted TV 
has tra 
technicians 
wny of them now holding im 
tant positions in television 
yea of experience are em 
in th valuable book! 
Tv ‘Doc TOR 


full practical 
Copyrighted Trou 
Guide » n point 

hundreds a te 

faul 

t 

COLA 


‘FAMOUS “TV CONSULTANT" 
TV Serviceman's Silent Partner 


way to solve 
HF sect 


diagrams 
' ell exactly what te 
do and how to deo it. Practical 
on use of all TV Test 
iments, Over 300 pix, raster 
“und symptom Detailed 
tell where and how to 
wer 195 
RAPID “Hed KS, many using 
pix tube as trouble locator r. of ope wave 
form diagram ‘ " a... " how various de 
vieing NO THEORY 
just practical serv 
ne 


Only $2 
NEW! 1954 TV TUBE LOCATOR 


TROUBLE ye TUBE LOCATION GUIDES 
for over S000) m lar models from Admiral to 
Zenith plus PIX, Wiles used in each modell 

to 10 model \ o ose Of valuable TV 

lng inte 1 ed very io w for as ge volume 


y 
NEW ! Trouble Shooting PIX GUIDE 
incl. TV TERMS Explained 


1 is @ fully ilustrated GUIDE to oft -re« 
ult (Causes and cures explained. Copyr 
Indicating Illustrated chart tells where 
art int et illustrations show re 
sulting faulty ure Sect. 2 explains hundreds 


tons en-toomaten! tangues®. Guly St 
NEW! TV TROUBLE TRACER 


Fach vol. contains different wryrighted ‘Trouble 
leating TUBL LA rhs at it Ss” of over 500 
t popular TV tole! ol. 1 ole ets. vol 
S newest 1654 movk i. troubles 
Hlustrated, traced t 


’ tab myoters torTy ‘ 
NO MATH—NO FORMULAS 
* info. covering all types of 7 


Vols. 1,243 


H. G. CISIN, PUBLISHER 


@ Order from your Jobber today, or if not 
@ stocked, write to 
B HARRY G. CISIN, Dept. R6 
a Amagansett, New York 
E i find $ 
Color TV 
TV Doctor 
{ | TV Consultant 
TV Tube Locator 


| TV Pix Guide 
TV Tracer, Vol 
TV Tracer, Vol 
TV Tracer, Vol. 3 


Zone State 
ae. ee ee ee 2 Pe ee 
184 


(/ 4 


td - 


Rate 50c per word. Minimum 10 words 


RADIO ENGINEERING 


ees radi elect 
televisior idcasting 

rine p + ‘ 12 or 18 months 
Valpa 0 chnical Institute, Dept N. 
raiso, Ind 


onies theory & practice; 
ervicing aviation ' 


a 
Catalog 
Valpa- 


CALCULATORS —-Give 
problems involving reactance, capacity, frequency 
wave length, Inductance. Money back 
$1.00. Lightning Calculator Company, 
Maywood, New Jersey 


direct reading answers to 


guarantee 


Box 892-T, 


ELECTRONIC Engineering Course 
plified syster Streamlined methods 
correspondence tutoring. Brochure 
thew 72 Vendola Drive 


Newest sim 
Economical 

Douglas Mat- 

San Kafael, California. 


FOR SALE 


TELEVISIONS, working. $30 up 
South Randolph, Arlington 4, Va 
OCTO-TENNA Most efficient antenna made. $4.95 
Guaranteed, Derr, 1018 Taylor, Vallejo, California 


W4API, 1420 


Hi FI Bargains Collaro 3 
dual ceramic cartridge mounting 
Prepaid, Crescent Triomatic dual cartridge -au 
tomatic shur-off—-mounting board Prepaid 
Low Prices—Cartridges, tuners, ete Today 
Fidelity Unlimited, 63-03 39 Ave., Woodside, N. ¥ 


$2 Intermix 45 Spindle 
board S689 


TV-FM antennas. All types 
Accessorie Lowest prices 
Dept. H, Lunenburg, Mass 


including UHF. Mount 
Wholesale Supply Co., 


DIAGRAMS —Radio $1.00 record changers, re- 
corders $1.25 Television with service data $2.00 
Where model unknown, give’ part 
Kramer's Radio Service, Dept, 853 


Ave., New York 23, N 


numbers 


36 Columbus 


eter Stuyvesant Sta 


TAVE Recorder Tape Accessories 
Value Dressner, Box 66R 


tion, N. ¥. 9 


TUBES and equipment bought sold, and ex- 
changed For acth and a fair deal, write BL N 
Gensler, W2LNI 6 F, Liberty, N. YY. 6, N. ¥ 


AN/APR-4, other ‘AP AKK rs Ik 
AKC-1, ARC-3, ART everything surplus ; Tubes, 
Manuals, Laboratory equipment Describe, price 
in first letter. Engineering Associates, 434 Patter- 
son Rd., Dayton 9, Ohio 


CODE practice electronics Oscillators new, guar 
anteed $4.00. With professional key $6.00 post 
paid. Stout, 2241 E. Broadway, Muskegon, Mich 


DIAGRAMS : Professional Model Timers, Counters, 
Intercoms, Organs, ete $1.00 each List Free 
Parks, 106 8. F ith, Portland 15, Oregon 
FORTY Complete VHF Radio Terminals 
designed for telephone service in the 
band, and are ideal for setting up a communication 
system along a pipeline, railroad, or in mountain 
ous or bush country. Each terminal consists of the 
following : 1-——Link Radio Type 1498T Transmitter 
1—-Link Radio Type 1498P Power Supply ; 1-—Link 
Radio Type 1498R Receiver; 1—Budelman 200 watt 
Power Amplifier; 1—Type PP13 Power Supply 
1 Federal type LOLB V-F Ringer 500 ft Type RG 
&U Coaxial Cable, 2—Welded steel Yagi Antennas 
> element. 1 Lister Diesel-Generator set, 2 KW 
P. J. Plisheer, 550—Fifth Avenue, New York City 


These are 
72-76 me 


ANTED 


WILL Buy All: ART-13/type T-47A $200.00, ART- 
IS/type T-47 $150.00 APN.9 $150.00, RS/ARN-7 
$150.00, ARC-3 complete $250.00, BC-348 modified 
$50.00, BC.348 Unmodified $65.00, ARC-1 Radio 
$150.00; BC-312 Receiver $50.00, BC-342 Receiver 
$60.00. Ship Via Express C.O.D. Subject to in 
apection To: H. Finnegan, 49 Washington Avenue, 
Little Ferry, N. J 


WANTED: Type RI9/TRC-1 Receivers. Box 543 
Radio & Television News 


SITUATIONS WANTED 


TELEVISION Parts Man, Young, Thoroughly Ex 
perienced. Wishes re-locate referably Florida 
Radio & Television News, Box 544 


BUSINESS OPPORTUNITIES 


BUY Wholesale 25 
thews, 1472-R2, Bre 


000 items— Catalog 
ulway, NYC 36 


25¢. Mat- 


CORRESPONDENCE COURSES 


USED Correspondence Courses and Educational 
Books sought Sold Rented Catalog Free 
Educational Exchange, Summerville, Ga 


USED Correspondence Courses and ) ld and 
Money ack guarantee atalog free 
bought. Lee Mountain, 


RECORDS 


DISCOUNT on guaranteed factory fresh 

ords, and pre-recorded tape Send 20¢ for 

plete LIP catalogue. Record Sale 4710 Caro 
Houston 4, Texas 


MISCELLANEOUS 


makes test 
structed Free 
Beulah, 


equipment repaired—kits con- 
information. Bigelow Electronics, 
Michigan 


ALL makes speakers repaired Amprite 
Service, 70 Vesey St., New York City 7 


Speaker 


MCS Speaker Reconing 
Street, Brenton, Illinois 


Low Prices, 506 N. Ward 


BUILD your own electronic Sample circuit 
25 Jim Kirk, W6DEG, 15 hurch Street, San 
Francisco 14, Calif 


CUT OUT COMMERCIALS! 


: rd WORKS! | © aD 


IT LEAVES YOU SPEECHLESS! 


The MUSICON is a fully automatic elec- 
tronic brain you won't part with for love 
nor money once owned! Build one for 
yourself or your friends. They'll want 


SOUND OFF! 


more 

When announcer sounds off with 
splitting commercial your 
shuts the SOUND OFF! 
carts off your radio. 
enjoy the music! 


Curb the blurb, 


Kestaurants, stores, offices, clubs, homes 
why pay $50 monthi 
music services? 


y for one-program 
Available for first time, 
professional background music directly 
from your own radio. Choose your pro- 
gram. 

First practical circuit Most effective 
thoroughly enjoyable, useful circuit you 
ever built. Junk box parts 
critical construction 
Build in jiffy 


| cious possession 


Simple, non- 
»-tubes. Low cost. 
enjoy a lifetime. A pre- 
Full instructions and schemati« 
the one non-conventional 
$3.50 with order; 
only! 


NORMAN ELECTRONICS COMPANY 
P. O. Box 733, Brooklyn 1, N. Y. 


PLUS 
component, 
while patent pending 


HI-FI outputs $1395 


Acrotran hi-fi output transformer for ultra linear or 
regular Williamson circuit using pp 616s, 807s, etc 
10 to 100,000 cycles. 25 watts. Guaranteed. Add 
postage for 7 Ibs 


Isolation transformers for preamps, etc. 4372: 10w 
$1.35; #55R: 35w $1.95; #188: 45w $2.35. All with 
6.3 v taps 


Many other items. Write for Bulletin 


EMPIRE ELECTRONICS COMPANY 
409R AVE. L. BROOKLYN 30, N. Y. 


woe TELEVISION fee 


PREPARE FOR A GOOD JOB! 
BROADCAST ENGINEER 
COMMERCIAL OPERATOR (CODE) 
tADIO SERVICING 


Television Servicing 


(Approy 
SEND FOR FREE 


BALTIMORE TECHNICAL INSTITUTE 


ed for Veterans) 
LITERATURE 


1425 EUTAW PLACE, BALT, 17, MD. 


RADIO & TELEVISION NEWS 


WANT MORE PAY? MORE SECURITY? A JOB WITH FUTURE UNLIMITED? 
VETERANS! CIVILIANS! NO EXPERIENCE NECESSARY! 


Gy (nfo TELEVISION 


ll train you at home... in your spare time 


t.C. Lane, BS.MA 

President: Radio-Television Training Association 
Executive Director: Pierce School of Radio & 
Television 


tearn MORE 


I give you ALL the practical training you 
need to qualify for the highest-paid tech- 
nician jobs in . 

RADIO-FM-TV TECHNICIAN TRAINING 
No experience necessary! You learn by 
practicing with equipment I send you. It's 
easy! I give you the same successful guid- 
ance that has helped hundreds of men to- 


for better-pay jobs in TV 


vesa(est.} 
TY Sets 

26 300 000 
Stetrons 325 


car’ MORE 


MORE MONEY AND A CAREER 
ARE WAITING FOR YOU HERE! 


Earn while you learn by repairing TV sets 
for friends and neighbors. Many of my 
pases make up to $25 a week in spare 
time ...pay for their entire training this 
way...start their own money-making 
service business. When they complete 
training and go into TV full time, their 


earnings zoom into big figures! M gradu- 
BC-TV, 


ates are now working at RCA, 
CBS-TV, DUMONT TV and numerous 
TY, studios and plants. 


TV NEEDS THOUSANDS 
OF TECHNICIANS! 


TV is coming into 

every community. 

2,000 new TV stations author- 
ized in this country alone! Thou- 
sands of new studios being 
planned and built. All kinds of? 
new eq pemene coming on the 
market. illions of mew TV-set : 
owners will need servicing. It's Vi, —_ ‘ 
the rich field of the future with 

money-making opportunities 

ees ™ . if re get in on the 

groun oor. ere just won't be ; i 
enough TV_ Technicians to go Bae es 


around. It’s your / equipment. You 

chance of a lifetime / = bull and keep 

for GOOD EARNINGS Y e rofessional 
TOP JOB or 7 

YOUR OWN Bust a Pl ANT SCREEN 

NESS! 2 Y TV RECEIVER com- 
: SL piece with mammoth 

C-W Telephone Transmitter 


—— fon tube (takes any 
size up to 21 inch) ...also a Super-Het Radio Re- 
ceiver, RF Signal Generator, Combination Voltmeter- 
Ammeter-Ohmmeter, C-W Telephone Transmitter, 
Public Address System, AC-DC — Supply, and 
more! 15 full Kies! All tubes supplied, too! 


yvouGETALL 4 FREE! 


Just by mailing coupon. Try the Sample Lesson. Read how 
and where you can make big money in TV easily! 


My 4 Pan “ un = 
MN Din Ee 


Mr. Leonard C. Lane. President 
RADIO-TELEVISION TRAINING ASSOCIATION 
52 East 19th Street, New York 3, N. Y. Dept. T-11X 
Dear Mr. Lane: Mail me your NEW FREE BOOK. 
FREE SAMPLE LESSON, and FREE aids that will 
show me how I can make BIG MONEY IN TELE 
VISION. | understand I am under no obligation 
and no salesman will call 
(PLEASE PRINT PLAINLY) 


AGE 


wards a TV career. Many started with only 
grammar school training. 


FM-TV TECHNICIAN TRAINING 


Saves you months if you have previous 
Armed Forces or civilian radio experience! 
Train at home. I give you kits, oe 
equipment to build BIG SCREEN TV RE- 
CEIVER. and FREE FCC COACHING 
riod et Everything AT NO EXTRA 
OST! 


OPTIONAL: TWO WEEKS TRAINING IN 
NEW YORK CITY AT NO EXTRA COST! 


ou get two weeks, ours, of inten- 
sive Laboratory work on modern elec- 
tronic equipment at our associated 
school in ew York City — Pierce 
School of Radio and Television. And I 
give you all this AT NO EXTRA 
COST whatsoever, after you finish your 
home study training in the Radio-FM- 
TV Technician course and FM-TV 
Technician Course. 


FREE FCC COACHING COURSE! 
mportant for ER PAY JOBS re- 
quiring FCC Licenee. You get this training 
AT HOME and AT NO EXTRA COST! 
Top TV jobs go to FCC licensed techni- 
cians. 

NEW! PRACTICAL TV CAMERAMAN 
& STUDIO COURSE! 


(For men with previous radio 
and TV training) 
a! train you at home for an exciting 
high pay job as the man behind the TV 
M camera. Work with TV stars in TV 
ie or “on location” at remote 


yours to 
build and 
hei pr 


Enough equip- 


5\ ment to start 
your own 


tory! You 
learn by 


2 


Public Address System 


RF Signal 
Generator 


practical work on TV studio equipment 
at Pierce School of Radio & TV, our as- 
M&M sociate resident school in New York City, 
BM is offered upon your graduation. a 


thuxweuuuxecuccuusacssd 


VETERANS! 


7 
pick-ups! A special one-week course i: 
oF 
x 


Combination 
Voltmeter- 
Ammeter 
Ohmmeter 


MY SCHOOLS FULLY 
TRAIN VETERANS UNDER NEW G.I. 
BILL! If discharged after AUGUST 
20,1951 — CHECK COUPON! Also ap- 
proved for RESIDENT TRAINING in 
New York City at Pierce School of 
Radio and Television . 


DBledio Bd levsion raining Essociton.™ © 


52 EAST 19th STREET @ NEW YORK 3, N. Y. 
Licensed by the State of New York @ Approved for Veteran . Ss 


November, 1954 


APPROVED TO 


NAME 


ADDRESS 
ZONE STATE 


a ciry 
1 AM INTERESTED IN 
(1) Radio-FM-TV Technician VETERANS! 
Course Check here for 
FM-TV Technician Course Training under 
TV Cameraman & Studio NEW G.I. Bill 
Technician Course (J 


Super-Ket “* 
Radio 
Receiver 


STANDARD 


BRAND TUBES ONLY 


® Borry Ships Tubes from the 5 TOP Manu- 
facturers. 

© First-Quelity © Lotest Doted. 

© Original Jobber’ s Boxed or Individuoll 
Rebored from Original Foctory-SEALE 
Cartons. 

© Full R.T.M.A. Guorentee. 

© No Seconds © No Privote-Label Electrical 
or Mechanical Rejects. 

® No Rehashed Rebrands that need to be 

retested’’ or quoranteed ‘one yeor."’ 

© No Giveaway Gimmicks—only the lowest 
prices and fastest rush service, consist- 
ent with the highest quolity tubes you 
can buy today. 


Tube Orders Over $25.00, with full 
remittance, PREPAID to you in U.S.A. 
Authorized Factory Distributors for Eimac, 
Westinghouse (WL), CB8S-Hytron (CBS, 
Cetron, Lewis G Kaufman and Penta Tubes. 
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096 
and others 


Ask for FREE News Bulletin and 
Handy Order Form 


Write for our complete tisting of KMTG, tncdustriat, 
Special Purpose a Crystal eens. ee sTOCK 
2.000 types at opeetions prices poten 
cralized Blectroni« ee Testing vas 

TIFIED TESTING 10 Gov't AND com™M . SPEcI- 
FICATIONS 


wwe eo.once vues ,caaTaNs with Safety 


(GAU6 GALS. ete) 


25% with order err coo 
a mere ON quaranteed o8. N.Y.C 


HONE: REctor 2- 2542 


BAR RY ELECTRONICS 


CORP 
136-F LIBERTY ST. N.Y. 6, N.Y. 


INDEX 


OF 


e NOVEMBER 
1954 


While every precaution is taken to insure accuracy, we cannot guarantee against 
the possibility of an occasional change or omission in the preparation of this inder 
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RADIO & TELEVISION 


NEWS 


For QUALITY - PERFORMANCE - DEPENDABILITY 


Tubes Guaranteed 
Rad-Iel y FULL YEAR iS 


%~@n% °° Same Day Service 
70 30 @ All Tubes Individually Boxed 
300 Types Always in Stock 


Type 
6S8GT l 
6SA7GT d . 12S8G 
6SD7GT i ; 89 | 128SA7GT 


35BS 
oll 35C5 
12SK7GT 3SL6GT 
12SL7GT 35w4 
: : | 12SN7GT 354 
6SR7GT 4 12SR7M 19 ' 
12V6GT 3SZ5GT 
12K4 . 
6AB4 ; ' 59 ni ‘ 
6A 69 . : 5aQT , -,, | SOAS 
6AC7M r : y - 17 50BS 
6AF4 ; f , oT nane 50CS 
6AGS i f ; , + | SOL6GT 
6AG7M ; ; r pee SOX 
6AH4 < 
6AH6 
6AKS 
6AK6 
6ALS 
6AM8 
6AQ5 
6AQ6 
6AQ7 
6ARS 
6ASS 
6AS6 
6AT6 
6AU4GT 
6AUSGT 
6AU6 ? N7M 33 59 s | 2SAVSGT 
6AVSGT 3 M 25BQ6GT 
6AX4GT J } I oswraree 
4 37M 79 1° 12] ) | 2525 
6BA6 } 10 17" 1 pore , 


A 25% deposit must accompany alt 
. ‘ ’ , 
TERMS: orders—balance C.0.0. All shipments PLEASE: Send 7a My mittance allow for postage and _— 
F.0.8 Irvington warehouse. ORDERS UNDER $10— . o charges We refund all unused 


save 
t Eesex 5-2047 
$1.00 HANDLING CHARGE . « Subject to prior sale. money Write Dept, AN-11 a 


TUBE ‘Integrity Is Ow Chief Asset’ 
CO. 15 COIT ST., IRVINGTON II, N. J. 


November, 1954 


HI-Fi SPEAKERS | NEW “TABTRON™ SELENIUM RECTIFIERS 
; built Network. 2 ENGINEERED FOR INDUSTRIAL USE 

~ : We specialize in power rectifiers to your specifications. Con- 
tact “TAB for fast delivery on any rating, from one amp up 


to and a e 1000 amps, convection or fan cooled. Single or 


THAT'S A BK Y t-phase t« ur spec's, Magamp rectifiers also 


Full Wave Bridge. ® 

CiRCUIT OREAKE s Max IBVAC* 36VAC* 72VAC* 130VAC* 144Vace 
' Magn, Bkrs 2 + | amps l4v0c ov De 

si on 12 %, $20 00 so tor $75 00 $ << 


3 PHASE BRG 


Therma r Hutt 
5 10 20 ” 89¢; 10 37 ‘oe 50 ‘33 
/16-Ohm cimcurt Sasense ruses 

4-Onin Amps ) 

fa We: 5 $1; as $5; 100 Asstd. $15 
Crkt hr Fuse & Mtg Clips. .3/$1; 20/36 


866A KIT and 
XFORMER 


Gr Box 


DENS PYree 


ne 
“ee 
wee 
rrr 


39.95 359.90 
RECTIFIER & TRANSFO: NEW RECTIFIER CHOKES © 


Insulation .... > 12 amps $1 4 Amp o7Hy 6RES ro ~ 
ond & sapphire ) amps 12 An yLHY IRE 
types (« ne ; > 2 amps ; ; “ say 
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” le diame ae to IMADC 4) RND/MR35 : 
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Navy Mike 
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en Sw 1 5 ; rs i Go. Pul » Selenium ped. 24,000/08 $4 
the NEW , oO /825.00 List - $8.95 an ie Ame ‘Throat Mike 
I 


# 2R1690V 
Sound Powered Headset Chest Mike & 
Throat Mike, U. 8. Navy $15 98,2 $30 
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16MFPD @00VAE 7 tel anc ¥ wage | P “33 63: 2 for 3s 0° 

A Y 700VCT 7OMA es 
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SELSYNS—SYNCHROS 
AY1 Autosyn 26V 400Cy 
AYS Autosys 26V 400Cy 
CK 2 Low-In-Serve Motor 
Autosyn 
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1f3 Syne Gen 115 
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SUPER 


Q-TEE 


All Channel VHF 


Power packed “Big 
Brother" of the Q-Tee, 
with a new floating re- 


flector for maximum performance over the 
entire VHF band. Can be stacked for 


greater gain 


compact 


neat rooftop appearance 


Model SP11 


SHARP-SHOOTER 


All channel VHF antenna for fringe and 
difficult signal areas. Incorporates yagi- 
power ond directivity for exception- 
ally high gain over the VHF band. 
Extraordinary front-to-back 
ratio eliminates ghost and 
interference problems 


SUPER 
CHIEF 


With “Dyna-phase" 


The first antenna with 


extremely high gain 
~ over the entire VHF 
UHF band with excel 
lent directivity—high 
front-to-back ratio 
all with a single transmission line 
Neat in appearance — all alumi 
num in construction. The Super 
Chief is completely pre 
assembled 


Please send me: 
() Cateleg 
NAME 
ADDRESS 
city 


ROCKVILLE, CONN. 
C) Dealer information 
C) Specification sheets on 


VEE-D-X 


Now offers a completely new line 
of antennas, designed to solve your 
reception problems regordiess of 
location Each antenna has been 
designed both electrically and me 
chanically to provide you with the 
finest in reception and lasting dur 
ability. All aluminum in construction 

all elements doubly reinforced 
at the stress points and braced to 
the boom with the new VEE-D-X 
“triad lock" hardwore—for posi 


tive durability 


Try the VEE-D-X antenna of your 
choice. Prove to yourself that VEE 
D-X offers the finest in performance 
and construction at NO EXTRA 
cost 


LIST 


Super Q-TEE $10.95 


Chief 19.95 


Sherp Shooter (SP11) 24.75 


These ontennos are ideal for use 
with the completely new VEE-D-Xx 
rotator. Smart in appecronce 

redesigned for lasting durability 
and trouble-free operation at the 


new low cost 


Remember all channel recep 
tion in your area at fingertip con 
trol with only one antenga on your 
rooftop. install the VEE-D-X an 
tenna of your choice with the 
VEE-D-X rotator for trouble-free 


reception NOW and in the future 


a Pownde ELECTRONICS INC. 


RN-3 


Boost your 


converter sales 


Give Your Customers 


their choice 


..With two Mallory 
converter styles 


Mallory ... and only Mallory ... offers 
of ALL-CHANNEL CHEF CONVERTERS 


signed to fit inside any TV set and the other to be 


vou both ty pes 


one de- 


used on or beside any set. 


The New Mallory ‘188’ Concealed Converter is mounted 
inside the TV set... out of sight! All that shows is a 
clear plastic selector dial and switch. Installation is 
easy. A bracket and four screws are supplied to mount 
the unit on either side or at the top in wood cabinets. 
For plastic or metal cabinets, the converter may be 


mounted on the fiber-board rear enclosure. 


Both the Mallory ‘188’ and the Mallory '88' Cabinet 
Model give the same trouble-free performance, that 
has made Mallory the leading converter in every area 


since the start of LLIF telecasting. 


P. R. MALLORY & CO. 


No radiation problem! Mallory Converters contain 
specially designed components to prevent troublesome 
interference from = radiation—a problem common to 
low quality converters which can ruin TV reception 


over a wide area. 


Give yourself greater Converter Sales .. . By giving 
your Customers Their Choice of Mallory Converters. 


Inc., INDIANAPOLIS 6, INDIANA 


